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2 CENERAL DESCRIFTION 


The ¥M or execution nodule is a wedule desianeo to frovide 
the omrocessino functions needed to inplement the Fedium 
systems instruction set. 


The module is cemcosec ci two majot parts: the certrol 
section and the data setticn. The cartiticning into 2 
teerds is cone, for the most part, as a cortrol boara and a 
data koard, 


The cantrol section contains the wicresecuencer with 
control store end bus centrol interfaces. Accitional logic 
exists for essisting the microcode in handtina exception 
casé testing anc instruction startur relatinae to the Fetch 
Gueue 2 (The control related extensior of the Fetch 
Irterface), Jo balarce the two beards, the Fetch Gueue 1 
is gise lecated on the control card. 


The data section centeirs the data processing functions and 
tre data storace cevices reeded as scratchpad and 1/0 
tuffers. Jt proevices test and status information te the 
cortrol section and cortains the menory reauestcr. 
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3 DATA SECTION 
The data secticn nas ten orerand sources khich feed the 
IrterConnect Unit CICU) (See Fioure 2-2). The operand 


sources are as follows: 


16 words, 40 bits wice, duel read, sinele 


write from the ICU 


Scratchpad RAR 


256 words, 40 bits wide Read only ram 
structure for stcraqde cf constants: 
written during centrol store toad. 


et ee 


Fetch Gueue 7 


Sa eet we eee sr = 


4 paces ot & bords, 40 tits wide, read 
only, full read en one cort CFPA), limited 
reec on the other CFFR). XF sees only cne 
nace at atime, Port FFB is multiclexed 
with the timer ocutrut. 


4 péeces of @ words each used fer receiving 
ecerand prefetch information from the 
Reye its peoes correstond to the Fetch 
pages, ently cone peace is readable at a 
Cimes 


eae See ee ee 


FEUS SQUFUe 


woe ee eee ee ee a 


an & word ordering input cueue, 40 bits 
wide, read only 


1 word 4G bits widesthe pipelired output 
center eeme of the Arithmetic Unit 
Fass Store a 256 word, 46 bit tide Rem Structure with 
one output, Capable of either reading or 
writipa durine a ctleck cycle Fut net hoth. 
The Wass Store ertry which is to be 
eecessed 38 addressed threugh the MSREG: a 


mm" UNISYS 


recister which js loaded from the data 
sections 
EREE A 40 bit wice general currese register 
=== connected te the ICU, 
Jimer An eioht dtait BCD cewn counter loaced ty 


eee ee oe 


Prior Writter 


the CREC ard reac ir the FPE,. 
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3 RATA SECTION (Continued) 
Requestor % 40ebit oeneral purpose storege elements 
meee er ee that can be eddressed and fed through a 


confor cath to the ICU. 


Control Entries 11 bits of data may be sert from the 

wee eee eee eee Contrel Card. These will ation with the 
least sicrificant digits cf the ICU, the 
most sioniftcent dioit is driven ky the 
FIREG Conty wher FMASEL=6) and the other 
bits wili be zeroes, 


Tre data operators are as fellewss 


Leaic unit provides lceoical oreratiors and test for 
se oe eee ee gere cn result, 


Ccacterison Unit ocrovices full comnrerison furction with 


cee eee ee ftlacs as well as MSP compare. 

FrUuXx provices rearrangement of A input data and 

some RB iprut data on a cioit basis, and 
concetenates them to form ae 10 digit 
result. 

Ftest provices conrbinatorial crcecessing cf data 

Samia croovcing 4 4 bit wide result which feeds 


the control section or cen provide 4 
seconc level combinstorial function. The 
FTREG is ceonnecteo to the NSD of CNTLOUT 
where it can be maripulated by PMUXA. 


femory FRecduestor conteins ar eddress bancdler consisting of 

wen e seemeee= three th digit decinal counters tor use in 
i{cors ofr es address registers, it is 
lLoadea from the ICU and drives the ICU 
and/or the acoress tietd of the AWEUS. It 
alse contains & write alionment unit which 
drives the data tiela ct the AWBUS ard is 
loacdeo from the ICU. Griy one counter is 
accessatle at a tine. In addition, there 
is the lergth manipulator unit with 2 
{G-bit reaisters. These are leaded threouoh 
tre RGLEN wuy of the ICU. 
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3 DATA SECTICN (Continued) 


mee UNTSYS 


ee ee ed 
Sosoaet sees r ates 


Arithmetic unit provices decinal and hex, addition ard 

wren eee teen subtraction cutpnuttine toe the AUREG, also 
provides the certrol section with an 
AU_CAPRY tlea and ar AU_ZERO flag. 


The cata section receives data threouch the Fetch saueues, 
the operand ovueue, and the RBUS aueuve vie the nemory 
requester, It transmits date externeily trom the operand 
scurces and interneliy passes data to the control section 
threuveh the FIREC. 
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SLA INTERCONNECT UNIT CICU) 


tke Interconnect Unit CICuU) ais a firmrware cortrotled 
crossbar switch that routes selected sources to their 
destinations. It is teontrolled by a unicue aroup of select 
lines for eech ct the wrultictlexers associated with either 
an creratcr cr storage element input, Figure 3-1 is a 
bleck diacram of the ICU cicit slice, 


At the heart of the ceta path, the ICU receives onerands 
trom the kRGG/OFG, SF, FF, FPSTORE, Littile, BREG, and WNemory 
kecvuestor. In additien, the results of the LU, AU and 
FRCNC alse feed the ICU, If a source has a duat port reed 
ectess, then both of these outputs drive the ICU. The 
cycle time restricts the number cf passes throuch the ICv 
ero Linits the path te ore ecrocessingo elemert between 
storage devices, 


The cesian cf the ICU can be theucht of as a set of 1 of nn 
nuxes, where n varies for each of the oestinations on the 
TCU. For exemple, the A-ingut te the AU (AUA) ads fed by 
SFA, FRA, RBGCFRGA, LFILE, HSOUT, AUREG, ZERO, aro DREEC, 
Thus, three bits in the CRFEG salect one of these eight 
sources to crive the AUA deta lines. In a similar fashicn, 
the AUB receives cne of eicht cossitte inputs setected by 
the three bit field in the CREG, AUP_SEL. This structure 
is reoeated throuokout the rest of the ICU based on tatle 
a=4, At the teft, is e list of the cossitle destinations 
and at the tes, is 3 list of the sources, Fach fow 
includes an indication of the cannections currently defined 
for that particular destination, The select field, to the 
rioht of the table, serves as a marker for each cf the 
connections defined and also te present the encoding of 
each select tield. 
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[>AUA 
{>RUB 

i >LUA 
L->LUB 
f>PTIN 
[>PMA 
L>PMB 
—>MSIN 
(>RQDATA 
[>RQADR 
C>RQLEN 
Lt >SPIN 


SPAL> 
SPBL> 
FPAL> 
FPBL> 
RBQOPQAL> 
OPQBL> 
eG aa ge 
MSOUTL> 
AUREGL> 
LULS 
LPCTRLS 
PMCNCLS> 
CNTLOUTCS 
ZEROL> 
DREGOUTL> 
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ga ea a ee a ee ee ee ge a ene ee PE a ee ane ee { 
D 1s S$ F F F&F @© bL w A L b F € 2? DOD 
E { Pp F PF P B F&F TI § UU FP fF N E R | 
§ 1A BEB A FB @ @ FT O R jf C C T R E Y 
T ;{ ¢ t= tov ee ¢ vu & | TN L O G6 | 
1 Pods Ue de Ge LR eR Re oe ae a a 
N fi €— § | e& Ft b&b | | | - F Uv tou ft 
A if ¢ bt ft @® 4 & F 1 Ff F | FY 1 TF 4 
1 gh she Sas. ame fi a he ade rs os Pi bd 
} re ne cee Ge a | ee ey | 
0 3b ee A dl. i Se a fh, OU take “a 
N i’ fF § F — FT t t | F tt F tf FT 4 decrees ft 
S ft 4 Eb tO PF EDP od Td ea Od LE Poets. 7 
BUASEL 18 = 4 = ¢@~ = 3 §&§ 5 = = = = 6 F | 3R236 | 
AUBSEL |= @ = 4 = @€ 3% 4&4 5 = = = 6 = F | 35233 | 
LUASEL fu = 4 = @ = 2B = = = ee ee { 98:97 | 
LUESEL | = @ = 4 = €@€ 3 © 6 = = = 4 7 5 | 96294 J 
FISEL io - qd = M4 S$ = 4 5 = = = Fo # = (17102168 | 
FRASFL | G = 4 = 2@ = % %@ §6& = = = 6 = 5 | 61259 | 
PRESEL fo = G© = = 4 2@ 3 = © = © = = = = | 58257 | 
MSUINSEL | G© = = = 4 = #= = 2 = = = = = 3 | 82281 J 
RGDSEL 1g 2s 4 2@ 3% = 4&§ 5 6 *@ = = = = = | F7ES68 | 
RGASEL | & = 4 @ 2 = 4&4 5 6 F £= = = = = | 67265 | 
FOL SEL fe G§ = = |= = 4 @ 2% = = = 4 5 = | 64262 | 


ee ee a ee et ee ee ee 


ee up Ok Gr ae Gk mo om aN em ee Ge Re ee me ED ee oe ey oe ee ee & OF we em ee os ee es ee ee ee on em oe eo SS eee ae eo oe 


TABLE 3,1 TCU PATE REFINITIONS 


NOTE +: DREGIN receives the RGADR as its input. 
FRREGA hes the sane sources as RGLEN (22€). 
PRREGR Fs driven by PTREE. 
PTSEL Code = 6 38 rot allowed. 
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Ly SCRATCH PAD RAW 


eo ag BF Oe Ge Om Sh en ee Ge mee oD ee 


The Scratchpad RAM is a duat-port-read, single-port-write 
16 werd deep RAM with 40 hit wide word. It uses three 
separate addresses for the cre write anc twe read ports: 


A adoress = cdesicnates read to A-outrfut, 
& address - Gesicnates read to Beoutput. 
( address ~ cesignates Locaticon to ke written from the TCU. 


Lata input is sourced by SFIN mux ir the ICU matrix. 


ome oe Se ee oe mee ee oes eee ee 


Fetch Queve 1 contains tour peoces of & words each,40 bits 
wide. The x® sees it as @ reed only cevice which appears 
crly & deep. The Fetch Module sees it as a write only port 
alse only 8 deer cer page ct the cueve (See Fioure 3-2), 
Addresses are provided as follows: 


READ ADDRESSES: 


EFPAGE_NUM - specities which cage is to be resd 
FFA_ADR - selects the entry in the specified pace 
ang Gata is read out on the FFA port. 


bRITE ABORESSES? 


FEARDR1 = specifies the page that is tc be written. 
FALORY - selects the entry to be writter ir the 
specified tage. 


Fort FFA has access te any entry in the oueve, tut FFB is 
restricted to Aderess 2 only. FFB is shared with the TIMER 
cutput. An internal congwand selects which cne of the two is 
active. 
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FLOADI 
FPRDDR1 


EFPAGE_NUM 
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324 OPERAND QUEUE 


eu, mm Ae ae a ee ae me me ee 


The Gperand Gueve is a & nace, 2 entry/page ineut Gueue 
used tc receive Crerand inforvation from the Reus, 
reovuested by the Fetch unit. The pace acdress (FEFPAGE_NUM) 
corresponds to the Fetch quete paaes and as with the Fetch 
cueue, only cne peoe is visitle te the xX, Each page 
contéins tro 40 bit ertries, en "A" entry snd ¢ "EB" entry, 
erich are availabte to the X¥ on ports RKECOPGA and GFCB 
respectively. A "date valic" bit exists for each entry, 
which is set upon receirt of the data, and reset on FOP_FF, 
"Data hit", Flush, or an uncorditioral read, Data remains 
valid throuchout the instruction. OPLIT branch will 
invalicate the current face entries, 


ial 
e 
wa 


k-BUS QUEUE 


Tre RBUS queue is an & deer seauencira input queve. Jt is 
40 baits wice (See Fiqure 4-3), What is meant, by 8 
Sequencing queue, is thet incoming data has a tag which 
indicates the order in which the dats is to be read without 
respect to the order of its arrival. Fntries are 
invalidated as they are read cut. Its cutput is shared with 
the "A" entry in the OFC, 


memeUAISYS Fricr written Consent Reauires for Disclosure Of This Pata=---OF0NU3590 


| 1993 5204 
UNISYS CORFORATION + 
ENTRY/MEDIUN SYSTEMS GRGUP | , 
PASADENA DEVELOPMENT CENTER | 


UNISYS ee 
CONFIDENTIAL ENGINEERING DESIGN SFECIFICATION 


FIGURE 3-3 XW REUS/OPERAND QUEUE 


READ LOGIC 


RDATA 
(& PARITY) 
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x an om eA Gy Om mE we Ge em Ge Gu ee Gs em en ee eu ee oS oY ot oe wr oe ee oe ee eS 


The Frmux cerforms pesitionat transfermation of its input on 
a cicit by cisgit besis, It receives two 40 bit tneuts and 
cutcuts 6 40 tat word te the iCU (See Figure 3-4), 


The Pmux is user rproararmable with 16 different functicns 
defined. There is @ data dependent function register 
CPRREG), tor PNMUXYA, that ts loaded whenever the CREG kit 
*FRMREGLO® ds set. A value of "F" selects the FPRREG as the 
scurce of the function to be pertornec. The incrut to the 
FEREG is shared with the Least sionificant digit of the 
fnemory reouestor'’s dtength field CROLEN). In additien, the 
FRUX 3s used toe concatenate the two 40 bit inputs acecerdine 
te the user's predetermined furctions. The result cf the 
concatenation, based on the independently rcrocessed A and 8 
incguts, is referred to as the FPRCNC cutput, 


FRUXE has a cata deperdent register that is loaded hy 
setting PRREGLD high, The input to this second PKREG is 
scurced by the PTREG. 


Tre functions performed by either PRUX, whenever their 
furction select ts eausi to "F", Is determined ty the 
contents of their respective FRREG. The vatue in the FMREG 
corresponds cirectly to the functions defined in Section 
6,64€, However, if the contents of the PYREG has a value of 
"FU an errer is set causinoe a dead freeze concition., 
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FIGURE 3-4 xh FRU 


R@_LENGT 
PMA_F UNC. 


PMUXA_I 
MG_Dlgita) 


PTREG 


PMB_FUNC. 


PMUXB_IN 
16_Digits) 


CONCAT_FUNC CONCAT_DECODE 
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a7 PROGRAMMABLE TEST LOGIC CFTEST) 


ee CR ay ME GE ey eer A Ge me a A ee SR: ee ee ee GSS wee ee ee ee ee 


The Ftest provides 12 full conktinatoriat transformations on 
its input from the ICU. The user mey in addition proaram 2 
functions across tee 40 bit incut with full conrbinatorial 
rrocessing cf each of the 5 bytes cf input. This cart of 
Ftest is called Ftest1, it feeds FIREG(4 bits wide) which 
sources the centrol section and Ptest?2. 


Ftest2 provides combinatcrial orocessing of the FIREG thus 
allowing ocreater tlexitility across byte koundaries at the 
cost of extra processing time. Ptest2 has 2 functions and 
can kave its output stored tn PTREG cr sent to the most 
eignifticant ciGgit of en ICL input with zeros fillina digits 
4-8 of the input end CNTLOUT feeding the least significant 
cigits (See Figure 3-5). 


For the definition of the FPtest functions, see Anrendix A, 
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FIGURE 3-5 XW PTEST LOGIC 


PTREGLO 


PTFUNC (4: @) FUNCTION PTESTL 


PTIN (39:9) DATA (13 FUNCTIONS) 


DAEG (39:0) 


» 
a 
c 
a 
a 
x= 
c 
a 
Qa 
nN 
~< 
wo 
wn 
is 


PTREG [3:0) 


PTEST2 


(2 FUNCTIONS) 
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er ens me es es se ee 


The 40 bit 2 input AU te caretle of cerfiorning both hinary 
and decirnal addition ard subtraction. For speed purposes, a 
carryelcok-efead is used actress the AU. The AU of the XP 
reouires one clock te rertfern an arithmetic oreration. It 
has e@ registered cutrut, thus results car not be used until 
the next clock, Back to back crerstions are permitted. 
(See Fieure %-6,) 


for All tunctions, see Section 4.667. 
Tre AU prevides status to the contrel section in the form 
ct two status Lines. These Lines ares AU_ZERO and AU_CARRY 


(cerry cut from the most sicnificant digit). 


Jke result cf oerfornire decimat erithmetic on nen-eCD 
incuts (Ci.e. undigits) is contained tn Tables 3.2 and 3.3. 


Undcioit detection at the inputs to the AU, sets a flag 
which the micrecode cen brerck on, 
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FUNCTION DECODE 
al ad 


UNIT 
BINARY ADDER 


. CINO 
Pn,Gn 
CARRY CORRECTION/ZERO DETECT 


a 


BCD/BINSEL 
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mon UNTEYS 
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JAPLE 2.2 XM ALU DIGIT CUTFUT FOR DECINAL ADDITION CAtB) 


R ineut (roe cerry) At& (Coecimal) 
A arrut U 4 2 3 4 5 é 7 g G A B C b E F - 


ey Ao tha Oe mK ae ee Sa em SEs a ee a oe ee er ee em Oo Oe ee ee ee ey om eG on a ey ge OY tes Gs OD oD om om Ge 


em, 


MON OR UT Om te NG oe 
bad 
C10 ON OO un & in ni 


~~ & 
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a 
Ab eek ET 
a 
x» ND 
% he 
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we me 
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~~ & 
oon > 
He the 
NO UT 
he tT & 
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me ee 
7 IA A 
~~ eh & 
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La 
* 
—_ 
mk mh 
Oo Ws 
‘Me 
nN 
- 
~ 
we 
OO 
bd 
Oo 
bo 
ae 
LN 
. 
Far) 
% 
= 
em 
On 
% 
NJ 
* 
c 
% 
ds 
* 
Am 
x 
ae 


a7 *®& 19 2 2 «KC 4D 46 &F KE «4 #2 *3 &G #5 


a ey eo ee Ot oe om RO eS Be ms eee OS Me A oe en Se ee ee oe ee oe 


A ineut - 4 #2 3S 4 5 6 7? &€ G A B € Db €E F 
Po irput (with carry) 


a OT 
* 

Leal t 
» 

oK 


ANote : * indicates carry te next higher dicit. 
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| 

| 
C 1a 4 2 ad. 36 5 6 * 8&8 9 & B € OD E Fol- 
1 }*#G ub 4 2 % &£ § 6 F7 &€ G A B C PB Ef @ 
2 [*#& A&G J 4 2 3 &4 5 6 %7 &€& GY A B&B € Df 1 
4 Jx7 *8 4G Go 4 @ 3 &4 5 6 7 8 9 A B Cle2 
4 1x6 *7 *8 *9 UY 4 2 2 & 5 6 7 &€ GQ A BI 8 
5 {*#5 46 *7 4#® 4G Go 4 2 3 &4 § 6 7 8&8 GF Af 4 
€ }*#G *5 46 *7 42 49 GC FT 2 3 4 5 6 F B GS 
7 [43 44 *5 #6 *7 *8 49 O 1 2 3 4&4 5 6 F BIE 
& }*2 %3 *#4 #5 *E 47 48 49 GQ 1 2 38 4 8 € FI 7 
g {ei *2 *5 *4 *5 46 47 *8 49 0 4 2 3 & 5 6 | & 
A Je 47 42 *3 46 45 46 47 48 49 UY 1 2 2 6 5 4 Y 
B {x7 *0 41 #2 43 44 85 KE 47 48 XG GF 1 2 F ATLA 
C 1*6 #7 #0 41 #2 43 44 *5 6 7 #8 490 Go 1 2 3 | CB 
t fe5 46 #7 AQ HT 42 AZ *A 4S 46 KF 4B OAD GU 4 2 IC 
€ {*4 %5 *6 &7 Ki AT 42 *R £4 45 KE HF KR 4D GC 1 | OD 
f {43 *4 *5 *6 KF KG AT K2 KR 44 KS KG KF KE RG OC TE 
- Je#2 43 4G #5 kG #7 AU *T 42 #3 44 KS HG K7 4B 4D | OF 


NOTE: * indicetes cbtorrow from next hiaher digit 


Undiagit results will ke included fer completeness only, 
they are inglementation decendant and may change. 
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3.9 LOGIC UNIT (LU) and COMPARATOR 


ome mt oer em eee Ger eee ee a aes em ee eS ee em es = es @ oe OD 


Thee Locic Unit (LU) petforms a@ Booleer aperation on tro 46 
tit inmeuts, A and P, and outputs a 40 bit resuit to the 
ICU. The operations executed by the LU ares A AND B, A OR 
Ey, A X¥OR B, NOT A® arc RB, 


in perellel with the LU, there is a Ccomrarator that sets 
two fleas, A > BF end A= B, epeprorriately. There is a 
flac, LU=i, that cets set if the cutput ct the LU is ecual 
to zero, These three tlecs are pert of the test conditions 
feeding the seaguencer in the control section, 


22170 WEVORY REQUESTOR (Mem fea) 


The Memory Requestor is the Xs interface to MCACH via the 
PWEUS. Tt increments/cecrenerts address and teroth as 
éperecriete fer Read erd write operetions. It handles «mad 
1G cata atianment curing Writes and does tag resolution for 
Feads end Writes, The Wemory Requestor is composed of 4 
najor comeonents (See Figure 2-7): the Address Manipulator, 
the Lereth Manioulator, the vrite Alignment Unit, end the 
Control and Tae Generator Unit. 


The following 4 sections give brief descrirtions of the 
individual units. 


Sate FEM REG ADDRESS MANTPULATGR CREAM) 


= om ee om en ee Ee RE GD od Qo me a ES Be ES ON et es SD ee ee es cA ee oD ae es om 


The rein purpcese of the Address Manipulator is to update 
and held addresses for r/w wemory requests. It consists of 
3 ten=diait registers end ar inc/dec unit which can crerate 
on all three reoisters, AlL 7? registers can be used as 
ceneral purcese storage, where they car te read out on the 
LFCTR tines in the ICU Fatrix, as well as tocp counters, 
neaning they can increwent or decrement Fy any number from 
1 to 16, REAM ¢rovides a LPCTR=6 cr crossed G flaca to the 
Jest Conditien MUX, 


tke address wWanipulator unit alse ceantains an output 
register with bus drivers, and 8 parity generator on all 40 
tits fer driving the memory address tield of the AWBUS (See 
Figure 3=8), 
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FIGURE 3-7 MEMORY REQUESTOR 


CONTROL UNIT ADDRESS UNIT 


(RECTAG) TAG (REAM) 


poe _ Paornee BASEIND 


FLUSH LPCTA=0 


REQCMO 


RaSPADR 


LEN_STATUS 


LENGTH UNIT DATA UNIT 
veel (REHAU) 


A_LEN_REG RaQaTA 


PHYSICAL LENGTH LENGTH 
| 
| 


ROTATE/CONCAT 
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FIGURE 3-8 WEM FEC ADCRESS MANIPULATOR UNIT 


UP/DOWN 
RDOLSD 
LOLSDADR 


A_ADR_REG 5 AWADRPRTY 
B_ADR_REG 


(os) 
Liu 
(om 
Cc 
jam) 
c 
= 
jane 


AWENBL_. 
LOADREG 
SELINADR 
REQ_BUSY 
REQ_HOLD 
AWRQST 


Teus __# 


TESTMODE 
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3.10.2 NEM RE@ WRITE ALIGNMENT UNTT (RERAU) 


meme li NEISYS 


The REWAU elions write pata to med 10 beundaries” and 
tutfers date beyond the tourndery for concatenation with the 
rext portion of Write cata. It can kandle one write stream 
at «6 time. The end af 6 Stream 3s recoarized by a signal 
trom RECTAG. 


The REWAU consists of @ Rotetor/Corcatenator, a residue 
register (RREG), @ Mem Data bus register with tuffers and a 
rerity ceneretor (See Fiaure 3-9), 


NEN RE@ LENGTH MAKIFULATOR CRELM) 


a me me oe go em oe Se ee ee eo 


The nain function of this urit is te store the physical 
lencth cf the operancs and keec track of them. It has the 
cacgatility of storing 3 15-bit Lengths and decrementing 
them using a sinole digit arithmetic unit whenever such a 
command is issued by REETAG. The other 2 main functions of 
REL are to implement the iaor counter tunctions elong with 
rneintaininge the INC/DEC factor, te certrot the rotation of 
the write alicnment unit and to implenent the X¥ write 
eloorithm vie oo marprerilike structure (See Fiaure 4-10). 


Prior Writter Consent Fequirec for Disclosure Of This Data---9 


u 


iQ 


0 


G 


390 


UNISYS CORFCRATION dae rere e et ewenene seeces oot 
ENTRY/WEDIUR SYSTEMS GROUP | 
PASADENA DEVELOPMENT CENTER { WVSO0 EXECUTE FODULE (xm) 
| 
UNISYS tae name nnn nn ewe mene meee nn enema ene we nnn 
CONFIDENTIAL ENGINEERING DESIGN SFECIFICATION Reve &F Face 32 
ee ee FEM REQ CONTROL UNIT CRECTAG) 
RECTAG controls the creration of tke entire nerory 


requestor, It also centains the tsa generator unit which 
crerates semi indernendently te generate the appropriate 
teas for reads ano writes. The lenoth status fléqg indicates 
the value of the lLeneths stored in tke three WUebit wide 
registers itn the tecical tlenoth unit. The prumber of 
cutstandine reads/cops are indiceted ty a pair of tines 
bhick oo te the cortrol card (RBGOFULL/FAGCEMFTY). RECTAG 
aleng with RELM decides whether there needs to be a second 
cycle in case of write Last commands. The general flor of 
commands in this unit is as such. (See Fioure 3-11) 


é.e. A Command is received (Command Interface Unit). 
bk, It is either warped to another conmano cr passed. 


¢. It is deceded anc control sionals issued (Manper, Marrer 
Succert), 


cs Some of the contrel siagrels ferm the AwW_CMD, Other 


siensls activate the teq generator unit as well as the 
rest ct the requestor units. 
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3,106.4 NEM REQ CONTROL UNIT CRECTAG) (Continued) 
TAG Sener earn UNTT 
Fer every Read/krite there is a TAG asscciated with the 
commend. The TAG Generator Unit facilitates this by 
drivina the aporepriate TAES on the AW_TAG Lines. The 
nechenism is es follcwss 
é. READS (To REUSG) 
The unit receives @& Fesd reouest trom the RECTAG Macrer 
which increments the TAG and Reaguest counters and 
simultaneously drives bits Gee of the AwW-TAG Lines with 


the ocrevious cortents cf the TAG counter. (Rits 6-2 of 
AW TAG wili be 11G0.) 
bt. READS (To OFERANDG) 
CFQ Reouest signal trom RECTAGS Nanrer wilt put the 
current ¥¥ pace number or tits 1 and 2 ct AW_TAG ard tit 
1 of REQ_SFADR on bit O of AW=TAG. The 2 counters are 
not attectec. (Hits 6-3 of AW_TAG wilt be 117614.) 
ce FCFS (RBUSC) 
A REGFOP sional trem the queue centrol logic will 
cecrement the request counter but not the TAG counter. 
Ge WRITES 
Same as GFERANC® Reads except that it is generated by a 
trite recuest sierel ana bits €=3 of Ak_TAG will be 
Ve710. 


RPGFULL/REQGEMPTY being or tneans 
(See the followirg figure.) 


ceonteins 6 walue ct 7/4, 


eemem UNISYS Prior Written Consent Recuired for 
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FIGURE 3-5 WEM REQ WRITE ALIGNMENT UNIT 
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FIGURE 3~16 MEM REG LENGTH MANIPULATOR UNIT 
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FIGURE 3-11 KEM REQ CONTRCL AND TAC GENERATOR UNIT 
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FIGURE 3-12 TAG GENERATOR UNIT 
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3.10.5 MEMORY REGUESTOR COKFNAADS 


Ce en eee 


bP list of the commands associated with the Memory Reauestor 
can be fourd in Section 4.6.1). However, a detailed 
description cof those commands rot founc in the MCACH 
specification immediately faliows, 


A THRU commard excects a leneth on the LSD of ROLEN ICU mux 
if -=> 9) arc an Acoress on the RGADR ICU Lines, The 
reweining verietions wmeke use of the Lenath and eddress 
registers in the reauestor. 


READ DATA (CMPsT) 


ae mm er me ee cet ea me 


This ts a READ command that returns data tack to the XW 
KPUSG, The TAG counter ain RECTAG cdecioes the RBUSO 
acdress. 


UNCONDITIONAL READ OPERAND (CHD=2) 


ee 


This is @ READ commard that returns ceta back to the YX 
CPERANDG (CA of B déerending on the REQ _SPADR lines), This 
read always gces out neo matter what the status of DATAHIT 
tiag is. 


CONDITIONAL READ OFERAND (CKDE2) 


Conditicnal Read is usec if ar Ontinel instruction flow to 
correct Gate in the operand cueve tin case of a Datehit 
indication from Fetch. It works without the need for 
micrococe testing of Datahit in en attemeot to save both 
nicroecode spate and tine. 


Ruring the first clecks of an optimal instruction a 
concitional read is fired to the adcreses cf the A and/or B 
crerends. It a Datehit kas occured, neanine that the data 
contained in the ererard cueve js invelid, 3 read is done 
on the address of the cenditicnal read. The taos for the 
read are set to replace the arererriate entry in the OPG, 


Y¥# conditionnel read is issued end Datahit has not cecured 
it is treated as a Ne Cr, no recuest coes out to memory. 
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2,160.5 WEWORY REGCUESTOR COPMANDS (Centinued) 


ae eS Gls ee Oe GE Ge a oy OS ee ME ee ee ee em Ge Ee ee 


REAG WITR LOCK (CMD=3) 


2 4 i am ee es ee ee GR eh oe es eA me 


This command is explained in the FCACH EDS. When usine this 
command, micrecede rust nake the aprerepriate alianrent 


before sending cats te memory, This command 


available in the TRRKU node. 


WRITE DATA (€C¥D=5) 


a a Gm Ot oe Set we es am Oe 


This command writes the data on the ROQDAT ICU 


is only 


Lirnes to 


memory. The reouester will perform the necessary alianment 
or the data. A write command with the setected length 
sor = 4% with be corvertea into 4 write blast command, 


fFefer to Command 7. 


WRITE LAST DATA AND SET OP COMPLETE (CMP=6) 


es we am SE oes OR mE eA ee mY ET te oe ee i ao oe me ee oe OD OP ON me a a 


Sisnilar to WRITE DATA this conmard will perform 


write and witl atso evrite the residual data 
independent write cycle, anc set the or complete 
Fetch. If during the independent cycle another 
command is issued, X® will tive freeze urtil the 


cata ts written to menory. 


KRITE LAST DATA KITHOUT OP COMPLETE (CMD=7) 


on ey GO Or OP Om eee ee ee ee ee ee ee 


a@ memory 
during an 
flag te 
recuestor 
resicual 


identical to Command 6 excert that ce complete will not te 


set. 
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3.10.5 PENORY REGUESTOR COMMANDS (Continued) 


es ee ee eg es ee eee 


LOAD ADDRESS AND LENGTR REGISTERS (CMD=B) 


(i Ot ast te On we ew a RE ee EE eo em es ee et oe ee ee Ge oS 


This command witt loac the cortents ct the ROADR Lines of 
icU in the selectea eddress recister and the contents cof 
the R@LEN tines of ICU in the correspoendcina length 
reoister, The status of the tencoth information will te 
available next clock. 


FRANCK YJAKEN AND WRITE NEWFC (CCMO=E) 


This command will set the Fetch Flush line, cut 2a code of 
eC on the AR_CMD Lines and send the KEWFC on the address 
lines. 


PRANCE NTAKEN AND #RITE NEKPC (CCRDEE) 


Sane as Commend F excerpt that a code of GD witl be put on 
the AW_CMD Lines. 


SYSTEM FLUSH AND WRITE MEWPC (CMD=12) 


son Gn ae Ge ae es BR REE GRY ame er mm em me ee ee ee es eT EN me ee om 


THIS command will set the SYS_FLUSH Line, put 2@ code of OF 
on the AwW_CMD tines and send the NERPC to FETCH on the 
AW_ADORESS Lines. 


INCREMENT ADR REG BY LREG (CE=73) 


2 a aa 3 GP Ge ex mn em ow ee pe OO es eS ee oor a eS & ay Gt en me 


Gre of the loop counter tunctiens, this commanc increments 
the selected ADR_LREG ky the irnc/dec tactor in LREG. 
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3.10<5 VENORY REGUESTOR COMPMAADS (CCortinueo) 


DECREPRENT AOR REG BY LEG (C¥D=T4) 


eo er me > er ee GS oe me ee ee ES Ee ee Oe OM 


Same es Commaro 135 except instead cof incrementing the 
ARRLKEG, it is decremented, 


LGA LREG (CMD=15) 


eS we er ee ee 


Leeds the lLoor counter inc/cec factor register. A value of 
uw will be interoreted as The 


LGAD LEN_REG (CKD=16) 


wm eS eee eS 


This will Load the date on the RQLEN 1CU Lines into the 
celected length reaister. (Data is assumed to te 10 bits 
kIide.) 


SELECT LENGTH STATUS (CKDEI7) 


go @y en SE BS BA ee ee mE ee ee ee Gm ae oy 


This command will set the L_STATUS ftlin flop if the content 
of the selected lenoth recister is tess than or equal to 
iG, and wilt RESET L_STATUS Af LENGTE > 10. If REQGSPADR is 
G, then the stetus of the latest selectec leroth recister 
brii te preserved, L_STATUS is wmicrecode trancheble the 
clock after this command is issued, 


OVERRIDE FAULT (CMD=18) 


em et ee SE ee er ee 


hhen there is a FAULT tor the current instruction, ail 
writes to mnenory wili be inhibited. Override Fault will set 
the FAULTOVRIDE flag which witl mesk the Fault and let all 
subsequent nenory writes to go thru. This flip flop will 
only be reset with @ systew Flush command, 
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3.10.5 MEMORY REQUESTOR COMMANDS (Continued) 


CP COMPLETE WITHOUT WRITE (CRD=19) 


= oo oe eG eo oe a ee ee ee a eo ee 


This command will set the OP_COMPLETE Line to Fetch. 


LOAD ADR_REG (CMB=1A) 


This will load the date on the RQADR ICU lines into the 
selected Address register, 


EDABLE EORCE ERROR (CKD=1B) 


This command forces errors in the selected arrays as 


follows: 
RGLEN ARRAY THAT RECEIVES THE ERROR 
1 REAM (moet sig slice) 
2 REAM (teast sig slice) 
* & RELM 
& REWAU (most sig slice) 
10 REWAU (Least sig slice) 


* Currently RELMs error detection circuitry is disabled. 


SET TEST MODE AND DISABLE AW BUS (CCRD=1IC) 


This command will set the TESTMODE flaaq which will disable 
the AWBUS drivers making some of the requestor signals and 
states visible to the data path. (Refer to Section &.1 for 
rore details.) 


RESET TEST MODE ane ENAELE AWBUS (CRD=10D) 


This will reset the TESTMODE flag and will remove the AWBUS 
disable signal. 
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3.16.6 KW WRITE ALGORITHM AND EXAMPLES 


XM ts the only processor module that can ocerform memory 
writes, Atl writes te memory are guaranteed to be on FOD 
10 boundaries by the XF Wenory Reauestor. In order to 


accomplish 
Algorithm. 


this, the memory requestor implements the Write 


XM's Write Algorithm has eiaht (8) sub-routines, two of 
them are used for WRITE commends whereas the remainina six 
are used for WRITE LAST commands. 


Following 


is a detailed description of each of the 


sube-routines, which include conditions thet invoke them. 
Following the description are some examples of types of 


writes. 


DEFINITION OF TERMS USED: 


LSDADR = 


~ WLSDADR = 
~ AWLEN = 
- PLENGTH = 
= LLENGTH = 
- TENCOMP = 


~ AFREG = 


= REGBUSY = 


.~ RESIDUE = 


u 


= RREG 


= GEKPTY = 


Least signiticant digit of the AWBUS address. 
(Pigit 0) 


Digit 1 of the AWBUS address. 

Actual data length on the AWBUS. 

Fhysical lenoth inside the Requestor Length Unit 
Logical length inside the Requestor Length Unit. 
19 _ LSDADR (16"%s complement of LSDBADR). 
Alianment Factor register controls the rotation 
in the REWAU PMUX. This is the registered value 


ef LSDADR. 


Indicates the execution cf the second write 
cycle. 


Indicates the presence of valic data in RREG. 


Contains residual data in case of a write 
alignment. 


Requestor Idle. 
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-~ QPCONP OP Complete. 


= JTRQCHD 


XM WRITE ALGORITHM AND EXARTGES 


V500 EXECUTE FODULE (XP) 


89 mm ao OD on QE Ee DO OD OD ON oS em mE Ge eR oY SE os eS GY oe Ee Ge 


Rev. 8 


(Cortinued) 


Hypothetical register that stores the write 


command and register select in case of a second 


write cycle. 
REQBUSY register), 


Physicat Lenoth indicates 
remaining to be written. 
Logical Lenath indicates the 
needs to write. 


the 


number 


(In actuality, it is derived trom 


actual number of digits 


of digits microccde 


Physical and Logical 


IF (LSDADR < > U) AND CTENCOMP < PLENGTH) THEN: 


NOTES In case of no write alianrent, 
ienaoths will be eaual. 
’RITE ALGORI TH # 
WRITE PROCEDURE: CREQCND = 5) 
TENCOMP <= LSDADR 
AFREG <= LSDADR 
AWLEN <= TENCORF 
LSDADR <= © 
NLSDADR <= NLSDADR 
PLENGTH <= PLENGTEH 
RESTDUE <= 4 
ELSE 
IF (LSDADR = @) THEN: 
AWLEN <= 
NLSDADR <= NLSDADR 
PLENGTH <= PLENGTEH 
ELSE CMICROCODE ERROR) 
weeetNISYS Prior Written Consent Reauired 


(FIRST VARIATION) 


+4 
- TENCONP 


CSECOND VARIATION) 


> 
— 
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3.10.6 XM WRITE ALGORITHM AND EXAMFLES (Continued) 


KRITE LAST PROCEDURES (CREQCMD = 6, 7) 


TENCOMP <= 10 LSDADR 


IF (CLSODADR < > @) AND CTENCOMP < PLENGTH) THEN: 


AWLEN <= TENCORP (1ST VARIATION) 
AFREG <= LSDADR 

LSDADR <= 6 

NLSDADR <= NLSDADR + 4 

PLENGTH <= PLENGTH TENCOMP 

RESIDUE <= 14 

IROCMD <= RQCMD 

REQBUSY <= 1 


ELSE 
IF (LSDADR < > G) AND CTENCOMP > = PLENGTH) THEN: 


IF OPCOMP = 7 THEN OP COMPLETE. C(2ND VARIATION) 
AWLEN <= PLENGTH 

QEMPTY <= 4 

RESIDUE <= 

LSDADR <= 

NLSDADR <= NLSDADR + 4 

PLENGTKH <= @ 


ELSE 
IF (LSDADR = 0) AND CREGEUSY = @) AND CPLENGTH < = 16) 
THENS 


IF OPCOMP = 1 THEN OP COMPLETE CIRD VARIATION) 
GEMPTY <= 4 

RESIDUE <= @ 

AWLEN <= PLENGTH 

NLSDADR <= NLSDADR + 7 

PLENGTK <= 9 

AFREG <= @ 
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3,410.6 XM WRITE ALGORITHM AND EXAMPLES (Continued) 
ELSE ; 
IF (LSDADR =O) AND CREGBUSY = G) AND (PLENGTH > 10) 
THENS 
REQBUSY <= RESIDUE (4TH VARIATICN) 
IF (CREQBUSY = 1) THEN IROCKD <= ROCMD 
ELSE QEMPTY <= 4 
AWLEN <= 
NESDADR <= NLSDADR + 1 
PLENGTH <= FPLENGTH = 19 
ELSE 
IF (LSDADR = 0) AND CREQBUSY = 1) AND CAFREG < PLENGTH) 
THEN: 
AWLEN <= AFREG (5TH VARIATION) 
QEMPTY <= 4 
LSDACR <= AFREG 
REQBUSY <= 6 
IRGCHD <- fi 
PLENGTH <= PLENGTH = AFREG 
RESIDUE <= 9g 
AFREG <= 
ELSE 


IF (LSDADR = G) AND CREGBUSY = 1) AND 
CAFREG > = PLENGTH) THEN: 


IF (OPCOMP = 7) THEN OP CORFLETE (6TH VARIATION) 
AWLEN <- PLENGTB 

GEMPTY <= 1 

NLSDADR <= NLSDADR +14 


REQBUSY <= @ 
IROCMD <= ff 
PLENGTH <= Q 
RESIDUE <- @Q 
AFREG <= § 


NOTE: Any write command (ROCKD = 5) with LLENGTH < = 16 will 
be converted to WRITE LAST (ROCMD = 7) inside the 
Requestor. 
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3.10.6 XW WRITE ALGORITHM AND EXAMPLES (Continued) 
EXAMPLE # 4: SINGLE STREAM ADDRESS = 2004 


ween ee ee eee LENGTH = 29 


CLOCK # R@CMD/ADR AWADR ULLENGTKH PLENGTH AWLEN AWDATA 


4 5/1 G 29 29 0 0 

2 5/1 2004 19 e3 6 XXXXODDDDD 
3 5/14 2610 9 13 7) RRRRDOPDDD 
4 G/0 2ucG 0 3 6 RRRRODOO OD 
3 u/0 2039 0 0 3 RRRKXXXXKKX 
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3.10.6 XR WRITE ALGORITHM AND EXAMPLES (Continued) 
EX AWPLE # 2: DOUBLE STREAM A Address = 1007 
weer e nesses A Length = 28 
B Address = 3921 
B Lenoth = 30 


CLOCK # R@CMD/ADR AWADR LLENGTR PLENGTR AWLEN AWDATA 


A/B A/B 

1 5/1 C 28/34) 28/30 U 0 

2 77/4 10607 18/30 25/30 3 XXNXYXKXDOD 
3 5/2 1010 8/30 15/30 9 RRRRRRRODD 
4 5/2 1026 8/36 8/30 7 RRRRRARXXY 
5 7/2 3921 8/20 8/21 9 XDDDOODDDD 
6 5/1 3930 8/10 8/41 0 RDDDDDDDODD 
7? 5/1 3940 8/10 8/10 1 RUXMKRNK KX 
8 5/2 1027 G/U 5/40 3 XXXXXXXDDD 
9 5/2 1020 0/10 0/10 5 RRRRRKXXXXX 
10 u/0 3941 0/0 0/1 9 XDDDDDD ODD 
11 0/06 3950 0/6 0/6 1 RXXMXXRXXXK 


NOTE: During clocks 3, 6, and 8, X® will be farced inte 
a tive freeze state (AWBUSY) because of write 
aliagnment. Residual date is cetting processed 
during those clocks. 


"DY" in the data field stands for data coming from 
Icu. 
"R" in the data field stands for data coming fron 
RREG. 
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3.11 MASS STCRE 


The Mass Stcre Unit is an extensicn cf scratchcad ram tut 
bas the restriction that it may be written or read during a 
clock but not both. It has crly cne outgcut tut has 256 
words »x 4 bit data storace caracity. ECC is storec with 
each entry tc allow a@ micrccode retry or mass store farity 
errce (See Section 7.6). Figure 3-13 is a tlock disgram of 
this structure. Appercix 0 has a4 list of the ECC 
oeneration,. 


It is addressed via a register (MSREG) which is tosdable 


from 2 data sources ard has the incremert by 1 capability; 
see Section 4.6.12 for cetails. 


FIGURE 3-13 PASS STORE STRUCTURE 


MSAEGLD 


CONSTANT=00 Q OGG O1G1 Olde DIGS OTGN OTeS 166 OIG? Ores OTe 
LFAOR a F 
AUREG KR MASS STORE DATA RAMS 
(255 X 48) 
MSREGSEL | g OIG? 1 OIGs 0195 IGS DIG? 108 DIA MSECCOUT 
INC UNIT 


MSINPRTY 
SPA 
RBO_OPQA 


AURES 
OREGOUT 


HSINSEL 


HSWE Wee GENERATOR & CHECKER 


2 (SYNOROME REG! 
WE/ KSAEGOIS Eccauy’ 4 
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Se12 DREG 


oe em oe 


This 38 a 40 bit wide cenerel curpose reaister that shares 
the ICU RGAGDR cutcut with the memory requestor. Its outout 
feeds the ICU. It ts loaded when the "DREGCLD* bit in the 
CREG is set high. 


La 


e435 CONTROL ENTRIES 


The "CRTLOUT® <input to the Ic has the ten least 
significant bits sourced by the control section and the ¥SD 
by the ETREG. ALL other cits will be zerec. 


lhe following table indicates the addressing of the centret 
cut entries. 


CILOUTSEL | FFA_ADR | CNTLOUT 
o | x | LALEN-BLEN] 
1 | 6 | MCACKW ERR VECTOR 
1 | q | ALEN 
| | 2 | RLEN 
4 | z | CLEN 
1 { 4 | INTERRUPT INFO 
4 { , | CONSTANT=U/ FREEZE CODE 
,] | 6 | INVALID 
1 i 7 | TNVALIC 


Entry 5 can be used by micrccece as a CONSTANT=0 during 


nermat instruction execution. However, during function 
test, it contains the FREEZE CODE gererated as a result of 
ea JEST CODF in the freeze control tooic. (Refer to 


Appencix G fer details.) 


eeeefNISYS Frior Written Consent Reouirec for Disclosure Of This Bata--=G2000359 


UNISYS CCKRPCRATION foe rene em eee + 
ENTRY/MEDIUM SYSTEMS GROUF | 
PASADENA DEVELOPMENT CENTER j} V5G0 EXECUTE MODULE (xm) 
i 
UNISYS fo ene nen eee nnn eee Reem eeaocene 
CONFIDENTIAL ENGINEERING DESTEN SFECIFICATION Rev. B Page 51 
4 CONTROL SECTION 


ee ee ee ee me 
Sse Sara SrarTalteecs 


The Controt Section provides seauence control for the XM, 
through the main secuence controller and severel smaller 
interface centrollers, It elso erovides some Sequence 
tracing looic to aid ir diacrostics. 


The Control Section cortains seven mejor parts (See Figure 
4-1): 


CRAM=-corntrol store rar 135 wide 16 Keword deep 
CREG=-contret recister 135 wide 

ficroinstuction acdress multinlexer Culmux) 
*jcrorcracoram Counter CuFfC) 

®icrocecde Stack 14t wide 4 werds deep 

Cenditicn Multiplexer CCcnditmrux)e“cb wide 

Fetch Gueue 22-4 péeces, 5x10 bit entries in each page 


4.1 PICROINSTRUCTION MULTIFLEXER Cul®UYX) 


ee a a ee ee 


The Microrinstruction multiolexer is divided into twe parts 
ty the number cf inputs required (See Ficure 4-2). 


The mest Sianiticant tet of instruction address may come 
from six sources? 


1) Stack 

2) uPC 

3) Jurce Address 

4) FITREG 

5) AC Controller 

6) Oplit & Ortimael Values 


The final eb af address comes from cne sources The Test 
Cendition Mux 


The detailed combination of these inputs are defined in the 
descrirtion of the CRAW Address field of the CREG. 
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FIGURE 4-1 XM COATROL STRUCTURE 


JUMP_ADDRESS 


JUMP_ADR (13: 
OPLIT (13: 
COPREG (4: 

PTREG (3: 
AC (1: 


TO_DATR_PATH 


JUMP_ADR (1: 
PTREG (3: 
COPREG (1: 


TEST_COND 
F/F'S 
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FIGURE 4-2 XW MICRO INSTRUCTIGN W#UX 


Sick 


{Upper_le_Bite 


STACK 


(Upper_12_Bite 


TO_CRAM 


ax 
oa) 


JUMP AUR iss 2) 
Oi ag i eect ee 
COPREG (4: 2) 

PTREG (3:2) 
AG- tis 8) 


uMUXSEL 
(from_CREG) 
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FIGURE 4-3 TEST CONDITION MULTIPLEXOR 


AU_CARRY. 

AU_UNDIGIT. 

AU=0 

A=B 

LU=@ 

A>B 
COMH-COMH 
OVERFLO 

INTERRUPT. 

LOOP_CTR=@ 

TIMEOUT! 

MISC/FF-1 

MISC/FF-O 


LEN<=1@ 

RQ_FUL 
RQ_EMPTY. 

LITERA 
AF > BF. 
AF =6F. 

PTREG (3:1 3} 

PTREG (2; 2) 

(from_CREG) PTREG (1:1) 
PTREG (0; 9) 


TO_CRAM 


COPREG (110) 
STACK JUMP_ADR (1:0) 
HIST_FILE eee STACK (1:8) 


uPC 
(Loner_2_L tel] 
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4,2 CRAM AND CREG 


ee 


Tre CRAM is 1356 wide and 1éK Geer, ceomposec of 16K «x 4 ECL 
ranS. It is a read erniy device to the XM, writing of data 
into the CKAM is cone under mainterance control as 
cescrited in Secticn Ga2eoeda 


The CREG is 1356 wide end tlcads directly from the CRAM, It 
rolds the usinstruction being executed and is used to hota 
intormation when loaedine the CRAM. The CREG*s output feeds 
koth the data and the control sectiors of the XM as well es 
e parity checker and the CRAM to loac CREG cata to the CRAM 
during the CRAM load cycle. 


4.3 VICROCODE STACK 


The Microcode Steck is 4 deen and 14b wide. It is a tLIfO 
recister file with e top ot stack register. The stack is 
loaded from the uPC on a subroutine cail CSee PUSH 
CREGEI4:741]), and ererped cr a return (See uNUXSEL ¢ 
CREGLY(215=2))., 


The steck is cleared by Systen Maintenance Cleer, 
S¥YS_FLUSH, FETCH FLUSH, ar internal conmand, and by doing 
an CPLIT branch. Wher the stack is clearec, the register 
file and the ton-of-stack reoister are untouched while the 
stack pointers are reinitialized. 


The steck coverficw anc stack underflow are treated as 


errors. See Section 7ase2ew Associated vith the etack is a 
"“tast branch" history file. (See Section 7,4) 
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4.4 TEST CONDITIONS MULTIPLEXER 


uy > Ge am te GH OS Ga ke oe OO SE eS Ge en Ee ME GR mm oe 


The test cendition mwultioglexer selects from the test 
condition fligefloos rer the TCsel tiela cf the ukord (See 
Section 4.6.41). The test cenditions are anpendec to the 
next address information 6s eeecitied ky the CRAM address 
scurte field (See Section 4.€.11). 


Several TCsel codes are sf yet undefined, rew test 
cenditions may be added under the corstraint that they must 
neet criticel timince considerations. 


The conditions oresently being tested ares: 


Jmolds:GJee----- > Least sionificant 2 hits of uworo jump 
address fieta 


UP CD Ts Gjen-2- ==> Least significant 2 bits ef UFCtH1 

STACKT T2Uj--r-"> Least significant ¢ bits of STACK 

PIREGD 3: GJer--=> PTEST reaqister 

AU GCarryscreree > carry out cf the MS of the Arithmetic 
unit, for subtract it represents 


borrorenet 


AU undigite=s*-- > indicates the preserce cf an undigit on 
the AU inputs 


plls Yoon ocawnene > test for Arithmetic unit cutput equal zero 
As Power erro nae > Logic unit comparisen "6 ecual to B" 
LUttieenree nner nne > Loeic unit outgut eoual tc verc 

A> Be ee re ene ee ae > "A oreater then B" comperisan resuit flag 


e=eaNISYS Prior Kritten Consent Rkeauired for Disclosure Of This Data---GC6N0390 


UNISYS CORFCRATION oe + 
ENTRY/PERTUN SYSTERS GROUP | 
PASADENA DEVELOPRENT CENTER | vWS50U EXECUTE KGDULE (XM) 
| 
UNISYS Se wore 
CONFIDENTIAL ENGINEERING DESIGN SPECIFICATION Reve B Page 57 
44 TEST CONDITIONS MULTIPLEXER (Continued) 


fe es oe OS ee ee ee ee ow ee ee ee et Se a ee ee 


CORK H, COM Le==> together form the "gtokel" comparison 
toogles fer the X¥, ercoded as follows: 


COM F COF L Meaning 

G comeérison reset (nuit) 
4 comperiscn low 

0 comrerison high 

4 comrariscn ecual 


(See Section 4.4.1 tor details on the Coms) 


OV Feenwe neem > Overficr flac 
JN [teres enter => systen interrupt tire 
Leor Cntrefiers-> test for certents of loop counter eaual to 


© or crossed 6 it reflects the counters 
conterts on the crevicus clock 


TIMEGUTI="2<2-=> system timeout indicator 


NISC, MISCG+-=> Firmware procrammatle flaos, see XW 
microcode EDS tor their use. 


A (eee merece eee me >» Address certrollers 

FC | 

cc | 

LEN<=1G=eeee cee > Indicates the status cof the selected 


logical lergth in the memory requestor 


COPREGseeeeee~= > The coprecessor recister used to 
communicate between coprocessor and XMC 
(currently unused). 


Number of 
Fxtenced 
Syilakle 


RO FULL =< a= > When set, it indicates that the number of 
outstanding FR@ reecs js equal to 7. 
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4a4 TEST CONDITIONS MULTIPLEXER (Continued) 

RQEMP TY eo2222e2 > When set, it indicates that the number of 
outstendino REG reads is eaquat to i. 

LIT FLAG=="-====> [Indicates that the instruction has 8 
literal. 

AP >B fae ee een ne > AF qreater than BF flag from Fetch Queue 
2 

AF ZB Peseeeeneeoe > AF eoual to BF flag from Fetch Queue 2, 

NONFATAL ene -— > Indicates the occurrence of a nonfatal 
error inside the memory subsystem, 

PHCOCDE (€1:0)-==> These two bits inform microcode of the 
status of conditional reads within the 
instruction page. 

DECODE MEANING 
0 No outstanding issue. NO OP 
1 Contitional read B is needed. 
2 Contitional read A is needed. 
3 Contitional read A & B are 
needed. 
4.4.1 COMS AND OVERFLOW COVF) 


The Comparison Flip-Flops (COMS) anc the Overflow Flip-Flop 
(OVF) are pieces of the state of the machine which ere 
rassed from instruction to instruction. Instruction retry 
(See Section 7.7) may not be possible once state is changed 
unless a backup copy is maintained. For this reason beth 


the coms and ovf ere present in testable (globai) and 
temporary form (local). 

Microcode manipulates the local coms and OVF via the 
internal command field (See Section 4.6.13). Oplit branch 
loads the value of the tlocait ffs into the otebal ffs 
without changine the Local vatue, fermittino the update of 
Globat coms es tate as possible without using an extra 
clock. 

If an update of the local coms is requested at Oplit 
tranch, then both the local and gictel coms get updated. 
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4.5 FETCH GUEUE 2 


ee 


Fetch G@ueue 2 is a seperate portion of the Fetch=xXr 
interface structure used to tréenster testable conditicens 
and Gata wuch shorter than 76 digits in tlenoth. It is 4 
caces deep with 5 entries oer page, its page select lines 
are common with Fetch oueue 1 but entry selection is 
separate. For 2 diacram of Fetch oaueue 2 and retated 
locic, see Figure 4<4, 


4.521 CFLIT BRANTH 


The Fetch wmocule encodes the O¢rcode in a seven bit field 
(the Co vector), that is transferrec to the XM, along with 
a bit indicating the ceresernce of a literal. This eight tit 
code is steered in Fetch Gueve 2 as the OCPLIT entry. The 
concétenation of the CFLIT value end the Ortimal tlac 
crestes a 5742-wey neinter inte the first nicroword executed 
by the XM. There is an Cptinal flag sssociated with each of 
tre tour fetch pages and its value is rrecetermined ty the 
instruction, For a cetatiled description of this flao, refer 
to the XM wicrocode specification. 


CPLIT oranch refers to the clock which is executed to erter 
the ¢tirst microveord eof each tnstruction. If there is neo 
vatlio Fetch Faaqe, while the microcode is trying to perform 
an CPLIT branch, then the XP will Live freeze. 


The CFLIT Franch cleck is ore of the most active states in 
the hardware. Interrugts are checked only at OFLIT branch 
and if any get detected, the Interrurt henater in microcode 
is called, Once the brerck is taken, the following 
registers cet reset: stack pointers, misc. F/F*s, NOTRY 
F/F, TIMEQUTI, DATARIT, OFTIMAL, CGPVALID, and Fetch Fege 
VaeLlic. 


In addition, the otobat COFS and CVERFLOk cet set based or 
the contents of their lecal copies. Finally, the sicnal 
FSPCFEEYFOUETP is asserted te intorn Fetch that the XW has 
released its current pace, 
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FIGURE 4-4 FETCH QUEUE 2 


FPADDRe 


EFPAGE_NUM 


INTRPTREG 


FPA_ADR 
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4.6 Xf MICROWORD DEFINITION 


ae et es a oe ee Ge ay Ge EE Gs me ed ee Oe: a, oe Em oe 


Tbe followince breaks corn the microword into separate 
fielos are ther describes the coding of each. 


Sabot SCRATCHPAD CONTRCL 


The following tour fields controi ali read/write functions 
ot the Scratchpad ram, 


SP A ADDRESS CREG [1263123] 


A tour bit tielo that selects cne of 16 locatiens to drive 
the A-vort eof the scratchrac, 


SF B ADDRESS CREG [1222119] 


a ee ey 


A four bit fieid that selects one of 16 locaticns to drive 
the Feport ot the scratchpad, 


SP C ADDRESS CREG €4114:217119 


A four tit field that selects one of 16 tocations te be 
britten inte if the SPhE is true, 


WRITE ENABLE CSPWE)D CREG (1182118) 


Rata selected Fy the SPIN mux in the ICU is written at the 
address specified ty the C address field when this Fit is 
set. 
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PASADENA DEVELOPMENT CENTER | V5CG EXECUTE FODULE (xm) 

| 
UNISYS deer eee eee ene eee eee eee eee meee ee eeeeee 
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4ub.2 REUS@ & CPG CONTROL 


The foilowing three bits control RBG/CPO read requests. 


REOPGASEL CREG C127212¢79 


am cae Me em mE a ee a 


lf this bit is 4a 17, the CFA cutput is selected to drive 
the REGOPOA bus. If the bit is a G, then FRUS is being 
accessed, 


RAGCPGREQG CREG L442417) 


This bit indicetes, either RBEUS or CGFOA is being accessed 
whenever it is set to @ value of i. 


CFOPREQ CREG £129:129] 


ed 


1f GFGB is being accessed, this bit is high. 


4.6.2 FETCH QUFUE APDRESS = CREG £1422:130) 


mites fem Oo. Ge aoe om A ee Oo oy Ee ee em ee oS a a 


A three bit field that selects one cf & locations to drive 
the A-port of the Fetch oueue from the current page. The 
F-oort of the Fetch queue is wired to always select the 8 
address cf the instruction. 


eametNISY¥YS Prior Written Consent Recuired for Disclosure CH This Data-==f06003596 


UNISYS CCRFCRATION ee + 
ENTRY/FREDIUM SYSTEMS GROUP | 
PASADENA DEVELOFMENT CENTER | vV500 EXECUTE FOBULE (XM) 
| 
UNISYS fern nee ene nnn nn nn nn nn ee en ee ee eee 
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6.6.4 LIT FILE CONTROL 


See eee ee we ee eee ee 


LITERAL SELECT - CREG LE&4:284] 


Selects the byte literal irstead ct the litfile. 


LIT FILE ADORESS ~- CREE (92:85) 


Ar eight bit field that selects the literal to te read. It 
also may te used to set ur the masse store address. If the 
LITSEL bit is Fioh, dicits G-2 will Fe forced to C, and 
cigits 1G vill have a value — comirg from the BLIT reams - 
eaqual to the lLitfile address. See Figure 4-5. 


FIGURE 4-5 LITERAL FILE 


LITADR 
ey a oy 


LITO BLIT1 BLITO 


mm=-UNISYS Frior Written Corsent Feauirec for Disclosure Of This Data--- 


i 1993 5204 
UNISYS CORPORATION tae ee een ewe meme ee eee ee eewn + 
ENTRY/MEDIUM SYSTEMS GROUP { 
PASADENA DEVELOPMENT CENTER { VS0U EXECUTE BODULE (Xm) 
| 
UNISYS fe eee ewe Ree eee eRe ee ee Seem eee Kae ene 
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(op Mo Got a ms EE Sea te ee ee ee es ee ee ee 


en a 


Eech of the 
distinct set 
Unit 
within the 


oft 


TCU, 


FIELD NA®RE 


AUASEL 


ee 


AUESEL 


=e=eUNISYS Prior Written Consent FKeouired for Pisclosure Of This Date---G0060396 


outouts 


and the Comeoare 


unit 


se ee oe ee a 


em he ee oe om 


trom 
CREG kits 


the 
és 
share 


See ee 


a ee Oe a 


= mm ees oo 


ome ee oe oe 


2 ee 


icu is 
specified below. 
the sane irput 


controlled by a 
The Looic 
select mux 


| SOURCE | 


| DREGOUT | 


UNISYS CORPCRATION 
ENTRY/MERTUM SYSTEMS GROUP 
PASACENA DEVELCPRENT CENTER 


UNISYS 


oe Ge wn en em ap ai ee we er ee wer ee PR ee ee em OE es ee em ee es es 8 8 ee ee eo 


42645 icu SELECT (Conti 
FIELD NAME | 
LUASEL | 

| 
{ 
| 
{ 
| 
| 
ax ei ae ea ae eta ee ee | 
LUBSEL | 
| 
i 
| 
| 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
{ 
anes eh sae) be eww os jee | 
PISEL 


east meme esate, ter meme “Sir SEO “Aine een calatne <e uemmy “ne me 


weeelNiS¥YS Frior writter Consent Reauirec for bBisclcosure Of This 


nuec) 


com mee A oma ars Be. eo 


mo oe DG 


eo em Ut em Gee se eo 


= ow ee ee ee 


2 os ee oo a 


me ox oS oe 


et me 


a ee wm 


oe ee me ee me 


en 


cere me 


re 


wee eee 


SCURCE 


oo eo en we oe ee Se oe ee ee eh eo 


eo EP es en em os eo se wy ee oY eS em on ee 


> st eo om om im Es ee Ge ee os Ge ee eer et Oe) en HD 


ee tm oe oS ee om ee ee ee a ow or 1 ee 


CTLOUT 


ey ee ee eo OO oe ae eee Oe ae OR Oe Oe om ED ge 


1993 5204 
Pece 65 
i 
| 
| 
| 
| 


bata---O0U00029% 


| 1993 5204 
UNISYS CORPORATION poe ne emer eee cee nen ee + 
ENTRY/PEDIUN SYSTEMS GROUP | 
FASALCENA DEVELOPMENT CENTER { VECO EXECUTE POGDULE (xm) 
| 
UNTSYS dew eee ee ee eee ee eee eee ee eee scene 
CONFIDENTIAL ENGINEERING DESIGN SFECIFICATION KeVe BR Peoe 66 
4.6.5 ICU SELECT (Continued) 
FIELD NAME CREE | COLE | SOURCE 
PRASEL { 61:59 | QO | SPA | 
| [=s<=-= [Seer ese see See esses | 
| | 4 { FRA | 
| (esses | meme t ner err es nee | 
| | 2 | REC/OPOA | 
| [ass reels See Ses Sse sess i 
| | 3 | LITFILE | 
| at hat [Sete ee race ose ass | 
| { 4 | AUREG | 
j p-ses55 js SSe esti essere sees | 
| | 5 | DREGOUT | 
| [remo -- | meme ere cers serene | 
| | é J CNTLOUT | 
| LS aes= [Seta Sor esee sees = { 
| | 7 | mSGUT | 
weer e nee we nae Jom n rr nn | ee ecen | enw erence ewe we nannna | 
PFRESEL 1 58:57 | Go| SFF i 
| [preSs< (Stee RS Sees See See | 
| { 4 | Reo | 
| Saarland [See SS ee ree Seen s | 
{ | 2c 6 OPGP | 
| [-=s2=5 [Heese sSsea Sesser | 
| | 3 | LITFILE | 
SH Sbe ees [SSeSees once ne | Serta ere Rec e esse 
WSINSEL B2sR1 | ¢ | SPA | 


{ 2 | DREGOUT | 


e=eeethIiS¥S Fricr Written Consent Reouired for Disclosure Gf This Pate=--00000396 


UNISYS CORPORATION foe eee ee eer eee ene ne + 
ENTRY/MEDIU® SYSTENS GROUF | 
PASADENA DEVELOPMENT CENTER { VSCG EXECUTE PODULE (XM) 
| 
UNISYS fa meee meee me ee eee en meee meee meee 
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4.6.5 TCU SELECT (Continued) 
FIELD NAME CREG CODE SOURCE 
RQDSEL | 7Ueek | Cc | SFA | 
| [=esess [SHS SSeS eee eee | 
| | 1 eee | 
| [------ edetatatabetatetetatetatatatataratata | 
i | 2: URE i 
{ [e=eees [SSeS Ss aS e Ss | 
{ i % | REC/OPOA | 
| jeanee Pe ei ee a ie ee roe | 
| | é | LFILE { 
| [Hees [Pana ene Sees ese | 
| | 5 | SOUT | 
{ tetas [eaese sear esate seers | 
i { é | AUREG i 
| [ern es a ais ena laa no! | 
| | ¢ { tu { 
wee ewnereren-  Ketestatesteatated Knltethsteatedel Ratedeaiebetetetatetatetatatetetatatatel | 
RQASEL 1 67265 | ii of SPA { 
| paSe re [PSS erases See ses | 
| { 4 | FFA | 
| [Here ae [Serer = See Teer eS | 
| j e 6| FRR { 
| [Sore = [SeSee sees eee Sse | 
{ | % | RBO/OFGA | 
i | rennns [----- aa aaa { 
| | 4 | LFILE | 
i Jpomecen [See ese eee ler essen I 
{ | 5 | MSoUT | 
i Joreree  echerhadsienbestentnteteteetetennetebeteates | 
| { 6 | AUREG | 
| (SSoe=e [ewer e nn enw enan | 
| | 7 ot lu | 


meee tNISYS Prior Written Consent Recuired for bisclosure Cf This Gatae--00000390 


UNISYS CORPORATION deme meen e meee ee eee ee + 
ENTRY/REDIUN® SYSTEMS GROUF | 
FASADENA DEVELOPMENT CENTER { WSh0 EXECUTE MODULE (XM) 
| 
UNISYS dane ee ee ee ee ee ee ee ee wen ene cesses 
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4a6.5 YCU SELECT (Continued) 
FIELD NABRE | CREG | CODE | SOURCE 
POLSEL {| 64:62 | i | SPP | 
| js [seers eee soe eee e= | 
| | 1 | LITFILE | 
| keene ceca lant aa i a ot acid | 
| | 2 | MSOUT | 
| [oseee=  leeeetesteateertatetetatahahaiaae | 
| | 3 | AUREG | 
| [| pears [SHee eres ees seeoe= | 
| ] 4 | CNTLOUT | 
| [-r-<-- | oe en ern ne nen ee eeee | 
| | 5 | wen | 
i Jrrree- [rr eSS Ss seeS esse seo + | 
{ i 6-7 | TES ] 
SSK Sees = = [Sateen eee Re SS ee eee | 
SFINSEL Jii7:7115 | £ | SPA | 
| [ae Sei [Soe Skee eae Reco se | 
| | 1 | FRA | 
i [+e oe ee  Reterteeatetetetatehabetetedatetedes | 
| | 2 | RBO/OPOA { 
| forse | mere ne rere ewer eecce | 
| | z | wsout | 
|  eceedieetehed [ose enews en saeco eer ae | 
{ | 4 | AUREG | 
| [o--e- [ mre emer ere neneren-- | 
| | 5 | tu | 
{ [eee ee | em en nn erence nena | 
| { é | LPCTR | 
| (22s ee [HSS aee eee esha ess | 
{ | 7 J PRONE | 


eeemUNISYS Frior Kritten Consent keouired for Pisctesure Of This bata---G0000390 


UNISYS CORFORATION teeme ne lee aati iaal ate anetater + 
ENTRY/BREDIUM SYSTEMS GROUP | 
PASADENA DEVELOPMENT CENTER i V5GOG EXECUTE MODULE (xX) 
i 
UNISYS dee ee er ee ee ee ee we meee eee eee eee 
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4.626 PRUX FUNCTION SELECT 


Gr en ee om ee et ue ee GS oe eS oe ee Ge or wen et ns me 


The Prux tunction is controtled through 3 fieids, two 
control the reordering ef digits within a word, the third 
controls the selection of the source of each outecut digit 
from one ct the tee reordered words, 


PRUM A FUNCTION SELECT - CREGI56254]9 


feo ee eee se 


The cefined functions cf the FmuxA meo ts es ftodlowss 


CUTPUT at digit 
Function | DS D&B of bé Bf D4 O03 B2 OF DG | Function Name | 


i {eo dS dF BE PS D4 C3 he Ht HE | Pass | 
4 j pG 9 od8 dF DE OS D4 D3 De DI | Rotate Right | 
z 101 do pS bdDS C7 DbDE PS F4 C3 b2 | kotate 2Right | 
3 [| b2 of Bu bo DE DF HE BS D&E D2 | Rotate WRioht | 
é | pz 02 bt bo £9 PS DF BE DS D4 jf Rotate 4GRiohkt | 
. { p04 bz de B41 Bt to of Db? Dé DS | Rotate SRigkt | 
é | oS pé De D2 Di DE LY PR BF PE | Rotate 6Right | 
7 [| 6 DS pe pF Pe PI BE PF PKB DF | Rotate 7Richt | 
& | 07 bvé B65 d4& DZ v2 CI DO DF DS {[ Kotete Bkight | 
g 1 pS br be DS D& PHS £2 1 DY DY f Rotate GRioht | 
OAR | be G6 D4 LP? pe SS nie Wye won nan | bel Tones Left] 
CEH {"G™ wge rge nga mon pe pe 4 D2 DG [del Zones Richt | 
ock j"F po MFR PR MEM DF MEM Ca “EM D5 | Add Zones Left 
Ook {ve D4 nen b3 fife DZ wpe D4 “pi ot |Add Zones Right] 
GEE } 04 DO OF BE PT dG bt PO oF DE I PF fesk | 
OF | ***Function cerends on CPRREG) +x | SEL PNREG | 
bith an aprropriate concatenate, FMuxA=funct OAH and 


Ft¥uxB=funct ORH, 20 cicits of Aloka cata can te zone 
stripped to 19 dioits ursiaqned numeric in cone clock. 


FMRUX B FUNCTION SELECT 


ee 


tte coding cf Faux © its itiderntical te that cf Pmrux A, 
Whenever the PMREGLD bit is high, the PTREG is toaded inte 
FMREGE, 


eee=UNISYS Frior Written Consent Feauireo for Disclesure Of This Data---00000396 


UNISYS CORPORATION alia tlatatettataatatatatatetetetetetatetata + 
ENTRY/MEQDTUM SYSTEMS GROUE | 
PASADENA DEVELOPMENT CENTER | V50G EXECUTE PODULE (xm) 
| 
UNISYS fee ee ee ee en eee nee n ne nee 
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4abol PMUX FUNCTION SELECT (Continued) 


eG oD ER eo ew ee Se oe en ee ee ee 


CONCATENATE = CREGL4#&244) 


Om me we oe ee em 


Concatenate crevices the juxteposition of the ciait cutruts 
of Prux A ard &] The field is coded as fellows: 


Function [HiaI[PickIOI co Picé|[DigS [Digs Pics Dig2| Dict |Diad] 


so ee oe we te ee ee te ee ee ae eo ee ee Oe ee ee eee ee ee ee ee 


| a | peo PRR | Pa? | PEE | Pet FR4| PES] Fe2| PET[ FRG] 
oe etn eT NTR ONE TE ON TM ee ATO Tw Oe Se eee ee KERKE 
| j | PES| Peal PE? PRe| Pes | Fe4| peal FE2{ PE1| FAOI 
Ten ere Re EO Re RR RO RE RE TE RO EE RE ee ee RKAK KO eoe 
| 2 { PEG! FER Fev] PES| FES| Fe4| PES] Fe2| PAT] FAGI 
See Baa SEE Se Se Se SE Se ee a ee ee ee a 2 eo 
| z |} Peo] FBS] PE? FES | PES} PBS] PR3| FA2] PAT] PAG] 
Pr es ee ee ee ae amen ieee OP RARE Reem ame meen eoee es 
| 4 i FRO, FES] PET PEE FOS] FAa4) PAZ{ PAZ] PAT] PAG] 
Rea enter mE mee Re ee ee em ee Rdgbkeewaneseceeen were ezeaece 
i 5 | PRO, PBS] FR7] FR6] PAS] FAS] PA3| FA2] PAT] FAG] 
ee ee ee AADKR Ae cee eae nee wee wee eo e 
| 6 { FRO| FES{ FEZ] FRE] FAST FAG] PAS] PAZ] FATT FAn| 
eo ere om owe ee RAARK Kom Ome wees mE BEE Dee 
| 7 | PAaS| PRS] FE? FACT PAS| FA4| PAS] FAZ| FAT! FAG 
eee wen eee wee ee RAKRAde Or eM TOE Iwao ee 
| 8 i PeS| PBS{ PA?L PAG] PAS| FAAT PAZIL FA2| PATI PALI 
=e eee eee FORK A 5 oo em om a ore em om am tam Man Ye oa om em ee me Ge 
| 9 | PBO| PAS] PAT] PAG] PAS| PAS] PA3{ FA2| PAIL PADI 
wee eet gms sme er Ser em ow et tom KOR KKK ce cr ae om aaa er oo a ae Os es es EO Aa to Oe 
| FAH | PAG] PARI FATE FPAEL PAST FAGIL PAZ] PAZ] Pail FAUT 
mace YO OO a Ae rm OTe een eres seg EE feo Gm AE Um tae Ov “a Mm oe oe ee ee ee ee me ee A ek 
{ DER | PAG] FAS[ PAT] FAG PAS] FA4| PAZ] PA2] PAIL FBOT 
scene ee ee ee we ee no ee es Pe ee cr 
| CCH | PAGE FABT PAT{ FAGI PAST FAG] PAS] PAZ] PBI] FRU] 
0 eer eae mm cm Oe ee ee te ee ee ow a ee em ee tk ee 
| UDR | PAG[ FAR] FAT| FAEL FAST FAST PASI PB2{ PET] PBOI 
ee ems ee ee ee ee Ace mm etiam mene nam KAP foc ems oe sew eae oe 
i GEH | FAG] PAS] FATL FAE] PASI FAS] PR3] FRe] PET] PEG] 
ee me Ao ye ee ee meee a tk Ak ke eer em nem ee mem ee ee 


weealNISYS Frior Written Consent Recuired fer Disclosure Of This Data---$O000496 


| 4993 5204 

UNISYS CORPORATION treme renee ene Soe a a a ee me en 4 
ENTRY/MEDIUM SYSTERS GROUP | 
PASADENA DEVELOPMENT CENTER { wW50t EXECUTE BRODULE (Xm) 

| 
UNTSYS fore me eee eee em eee meee eee 
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4.6.6 PwUX FUNCTION SELECT (Continued) 


====-UNISYE 


CONCATENATE = CREGL48244]) (Continued) 


Function [LigS[ Dick Dic? Dicé[DiadS Digs bigs ldDic2[Bicil[DiIich] 


eo mun es Ow ee ee ee oe ee eee ee ee em ee ee ee Oe ee oe oe oe ee oe 


{ CFR | PAG! PA8| PA7] PAG] PAS] FR4| PP3] PB2] PRI] PROI 


ae oe ween wet en Bam eee ee KEE kw eee eo eee ee See ese ewe eee 
| 40H | PAG] PAS{ FAT] FPrél PES| FR4] PR3] FR2] FBI] FREI 
aor ae enero ome te ee eee oe ee Kk A Ree Moores ower ene ese wee mee eee 
| 11k f pag | PAR | PA?| PEE] PBS] PR4| PRS[ FPB2| PET] PROJ 
noua tee Pewee eee AAA Aw we Demo ee Ee woe eee 
| 12h | FAG] PAST PE?) PEéI PBS] FR4S{ PES] PR2] PEG] PEGI 
wee eee eee ee ee KKK ko owe Oe RC eM Eee OO ee eee Se 
{ 178 | PAG| FES] FE7{| PRE] FBS{ FE4| PE3] Fe2] PBI] PROI 
eonentoees RRRAK ER woe ee eee wo OEE Re eee eee ee 
| 44 }) FAS| PES] PET] FEé] PBS| FE4] PR] FA2{ PAT] FAGI 
{ 45 | PEO[ FAST FA7IL PAET PAS| FAGL FAS] PB2| PEI] PRE 
| i6-1F | *#xe To Fe Specitied xxx | 


eo ea mr ee om me ee ee ee ee ee ee a eT ee ee ee eee ee Om ee ee ee ee as om ey oe om er ee oe & ee OP a OS ae es 


*#4NOTE Abbrevietitions: PAtn) is content of the A pert of Prux, 
dicit nz FP(n) is cutput of the EB gart ot Frux, 
ciait n 


Frior Kritter Consent Reauired for bisclesure Cf This BData=-=-Ghutuaot 


| 1993 5204 
UNISYS CORPORATION Penne ee ee ne eee ee ee eee nne 4 
ENTRY/KREGIU® SYSTERS GROUF | 
PASADENA DEVELOPRENT CENTER j V5QG EXECUTE FORULE (XM) 
i 
UNISYS fee ee ee wn ene ee teen eee erent eee 
CONFIGEATIAL ENGINEERING DESIGN SFECIFICATION Rev. Page rar 
Gabul ARITRMETIC FUNCTION SELECT CREG [42229] 
Selects the function cf the arithmetic unit, Selecticns 


are as foitows: 


FIELD NAME { 


20 om ter GE ae Ge ea oe Yo om 22 a 


AUFUNC 


wee eee Sime Bee oe Se 


emeeNISYS Prior Written Consent Fecuired fer Disclosure Cf This 


FUNCTION 

HOLD AUREG 
“AE (Decimal 
“ASE+T = Binary 
“AMEA1— Decimal 
ME Binery 
Be 
CASESCARRY Binary 
UASESCARRY Decimal 
“B-bsCéec imal 
“BeP-1 Decimal 
“ASE Binary 
“AnB (ec imal 
“Are=1sGinary 
“ASB=1 Decimal 


cs at ete ae 6 oD oo ot oS i oe me oD Oe GE a ES 


A-E=Borrow/ 


Pinary 
A=Fe-Porree/ 
Decimal 


Data---Gu000390 


1993 5204 
UNISYS CORPORATION fone eee eee eee w eee == 4 
ENTRY/MEDIUN SYSTENS GROUP 
PASADENA DEVELOPMENT CENTER | V5GG EXECUTE WOCULE (XM) 
| 

UNISYS pee ww ee ten eee nnee er ween wee ene nee 
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4.608 LOGIC UNIT AND COMPARE 


jm om om em om eo am eee ee em me Oe ee ee ee ee 


Tre Logic Urit and Comcere are separate furctions but use a 
comron outcut of the ICU, Thetr control tields are coded as 
follows: 


COMPARE FUNCTIGN CREE €107:7611 

The Compare unit sets a pair cf comparison tlacss: A > PR 
and A = B 

hhen the comoare furction bit is’ hich concarison is dene cn 


only the MSD, otherwise a Comparisor is done across ait 40 
cits ot the incut data. 


LOGIC FUNCTION SELECT = CREGEIEG3999 


om Ge ee Ue Oe oe ee eo 


Selection of the four possible functions of the Logic Unit 
is encoded jn these teo bits ase follecws: 


CREGLTUGSE99 | Furction 

psu ae ine 
ie ua cae 
cle ace jane ene 
sana ales Pein cakes 


eeeetNISYS Frior Written Consent Fecuirec for bisclesure Cf This Data-=-=G9000399 


UNISYS CORPORATION freceeensce sss ea aid 4 

ENTRY/MEDIUN SYSTENS GROUP | 

PASADENA DEVELOPPENT CENTER J VSu0 EXECUTE FODULE (XM) 

UNISYS omen nee enn enn en nee eee ee eee eee eee aie 
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4ebad PTEST 


This field has two subfields which tooether contrel the 


furction select and loea enable for the Ptest register. 


FTEST FUNCTION SELECT CREGT1IC7: 1039 


> mum ty A Si ey Ge en se 


Selects the Ftest function. It is used in conjunction with 
the PTREG Load field CCREGLIU2¢1921). 


CREGLIG7271033=G8-i5h Proevices Ftestl] across all 40 bits of 

ingut, as received from ICU. 

=TéH=-17K User preoremneble functiens restricted 
tc wire or combinations of 4 marcing of 
each irncut byte, 

={&k-iFH Prevides FPtest2 across the 4 bits of 
FIRFEG ain addition to the 4G bits of 
input. 


FIREG LGAD CREGI102:1€2) 


eo me om SO me Gin win ee me ee 


Controls loading ct FTREG, hkoldina data when 
CREGTTG2s1a2 320) 


weme UNISYS Friar Hritter Censent Reauired for Disclcsure Of This Data---G0000390 


UNISYS CORPORATION fot e eee ee meee eee eee een 4 
ENTRY/MEDIUM SYSTERS GROUP | 
PASADENA DEVELOPMENT CENTER { V500 EXECUTE PODULE (xm) 
| 
UNISYS Pee ee ee me tee eee ee tee ee meee een eeee 
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4.6.16 PENORY REQUESTOR CONTROL 


ex a a or me ee Oo ee ee ee eR Ge eS et es ee 


Is a 7 bit tield, diviced irte tuc separate tields, that 
controls the intertace between KR ard the rest of the 
rrocessor, 


ADDRESS REGISTER SELECT (REG_SPADR) CREGE723717]9 


te Be me en GS ER em ae mA Oe eR Mh OK Ge ee a ae oe ae SS ED Se ee es OF Se a ee ee ow 


Theis 2 bit tield selects which Address/Lenoath pair is to be 
used, Selection is #s fotlewss 


FFQO_ SPACR | #R register adoressed 


Be me ee ew us me ee me em | eo me ee ee ae Oe ee eS Om ee ee ee ee oe ee GY es OP een Ge eo me ee oe ee ee ney ed 


| 
6 | bypass registers, use ICU cata 
1 | ALADR_LREG@ apd A_LEN_PREG 
2 | BLADP_REG and B_LEN_REG 
% | C_ADR_REG ard C_LEN_FEG 


REGUEST COMPAND CROCKER) CREGE772739 


This five bit field selects the Memory Requestor action ta 
te taken. The follcwino as a List of presently cefined 
functicenss 


ROCKO ROREG AWCMD FUNCTION 

ag O,1,2,3 NO GPERATION 

ei 0 4 READ DATA THRU 

u4 1 7 READ DATA AT A_ADR_REG 
04 2 m4 READ DATA AT B_ADR_REG 
4 3 4 READ DATA AT C_APR_REG 


M4 v 4 UNCGNDITIONAL READ OPEFAND A 
the 1 4 CONEY TIONAL READ OPERAND A 

¢ 2 j CONDITICGNAL READ OPERAND B 

¢ 4 1 UNCONDITIONAL REAP OCPERANC & 


o2 a 6 * READ ThRU WITH LOCK 


CSPADR=1,2,2--> ERROR) 
DATA FIELD MUST HAVE DATA 
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4aeboll REWORY REQUESTOR CONTROL (Continued) 


eu a ee ae @D BE om ee am er ee ne ee GS a ee ae ae eS 


REQUEST COMMAND (ROCMD) CREGE?7273) (Continued) 


om eo oe et ee ee ed ee ee ee Ot 


ROCMD RGREG AWCMD FUNCTICN 

ud U TE * READ DATA TRRU UNCORRECTED 
CSPADR=1,2,3-—=> ERROR) 

ay { =o KKKKHKKERROR KA KH 

o5 1 16 WRITE DATA AT A_ADR_REG 

G5 2 To WRITE DATA AT BLADR_REE 

os 3 V2 WRITE DATA AT C_ADR_REG 

pe¢ iF qf WRITE DATA THRU AND SET 
OP COMFLETE 

6 1 TP WRITE BATA AT A_ADR_REG AND SET 
OF COMFLETE 

6 é qe WRITE CATA AT B_ADR_REEG AND SET 
CP COMFLETE 

ue 5 4b WRITE DATA AT C_ADR_REG AND SET 
OP COMFLETE 

n7 i) 1é WRITE LAST DATA THRU WITHOUT 
OP COWFLETE 

we j 1D WRITE LAST CATA AT A_ADR_REG 
WITHOUT GP CGHRPLETE 

u? a 1D WRITE LAST DATA AT B_LADR_REG 
WITHOUT OP COMPLETE 

ue? 3 ae WRITE LAST DATA AT C_ADR_REG 
WITHOUT OP COMPLETE 

L& ui 1& * WRITE PC 

cea 2 VU a WRITE FC 

Oe 1 V4 * READ FC 

Ug 3 11 * READ FC 

ug A 1¢ * READ ERROR ALDRESS 
ADDRESS FIEL® MUST BE O 

po 2 iz * READ ERROR ADDRESS 
ADDRESS FIELD MUST GE 6 

ug 1 13 * READ ERROR REPORT 
AQORESS FIELD KWUST BE CG 

G9 4 3 * READ EFRGR REPORT 


ADDRESS FIELD RUST PE @ 
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4.6.10 WEMORY REGUESTGR CONTROL (Continued) 


oer er GP em a ee ee ee em es em 


REQUEST COMMAND CROCKER) CREGE772:73] (Continued) 


2 a on Md ol a ae em em OP mS ee oe ee ee ee oe Oe ee 


ROCHMO RGOREG Aw CKD FUNCTICN 

fa if) fe * READ ECC CODE 

uA 2 & * READ ECC CODE 

GA j C7 * READ LIMIT TABLE 
ADDRESS FIELD MUST RE G 

OA 3 7 * READ LIYMIT TABLE 
ADDRESS FIELD FUST BE GC 

ue G om AAKAXERRGRAAARS 

fe j =< * LOAG A ADR_REG & LEN_REG 
LEWGTR STATUS WILL BE AVAILABLE 
NEXT CLOCK 

ve 2 = * LOAD B ADR_REG & LEN_REG 
LENGTH STATUS WILL BE AVATLABLE 
NEXT CLOCK 

ue 3 ad * LOAD C APR _ KEG & LEN_REE 
LENGTH STATUS WILL BE AVAILABLE 
NEYT CLOCK 

uc u VB * WRITE ECC CODE 

GC 2 iA * WRITE ECC CODE 

n¢ ] qe * WRITE LIMIT TABLE 

OC 5 16 * WRITE tCIPkIT TABLE 

GD qj 18 * WRITE EACK 

no ? 48 * WRITE BACK 

op 4 19 4 WRITE BASE TABLE 

iz) 3 49 * WRITE EASE TABLE 

GF 0 oC PRANCH TAKEN & WRITE NEW PC 
ADDRESS FIELD HAS NEW FC 

HE 2 uc BRANCH TAKEN & WRITE NEW FC 
ADDRESS FIELD HAS NEW PC 

DE | oD BRANCH NTAKER & WRITE NEW PC 
ADDRESS FIELD BAS NEW FC 

GE 3 ea) BRANCH NTAKEN & BRITE NEW FC 


ADDRESS FIELC KAS NEW PC 
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426,10) MEMORY REGUFSTOR CONTROL (Continuec) 


2) ee ty AP Ow ae GS amy oe oe ow et Ge a oS me: Ge oe ar GS ES es 


REGUEST COPRFAND (ROCKD) CREGL772733 (Continued) 


po ow Oe ow Om me oe oe mE ON ee Re me am oOo am ek oD ee or ED ee 


RGOCMD POREG ARCMD FUNCTICN 

uF % we * WRITE 1/70 

iF 2 OZ * WRITE 31/0 

uF 1 a3 * READ 1/70 

ff 3 ua * READ T/0 

VG oi ud * READ BASE TABLE 


(SPADR=1,2,3-->ERROR) 
ADDRESS FIELD MUST BE G 


13 tj U4 * TEST ERROR DETECTION 
(SPADR=1,2,3-->ER ROR) 


ie if fi F SYSTEM FLUSH & WRITE NEW PC 
ADDRESS FIELD HAS NEW FC 
(SPADR=1,2,3-->ERROR) 


43 i} oe KKHKKKKERA ORK AKAKK 

13 4 -- INCREWN ENT A_ADR_REG BY LREE 
LOQF COUNTER FUNCTION 

13 , 2 > INCRERENT G_ADR_REG BY LREG 
LOOP COUNTER FUNCTIGN 

43 3 as INCREMENT CLADR_REG BY LREG 
LOOF COUNTER FUNCTION 

14 g = RAKKKAERRO RRA KARE 

44 1 oo DECREMENT A_ADR_REG BY LREG 
LOOP CCUNTER FUNCTION 

44 2 ee RECREMENT B_ADR_REG BY LREG 
LOOP CCUNTER FUNCTION 

14 3 lla CECRERENT C_LADR_REG BY LREG 


LOOP COUNTER FUNCTION 


15 Uptpeee: LOA LREG 
LCOP CCUNTER FUNCTION 
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om em ae em me am a eee ay ee ee ee om SS 


4.6.10 


ee a ee 


PERCKY REQUESTOR eRe ee 


ee em me es se ee es ee ee Gs, 


(Ceortinued) 


REGUEST CORMAND CROCME) GREGL 77273) (Continued) 
ROC#D RGOREG AWM FUNCTION 
46 rf c= WHAKKKEERROR AAR RK 
16 1 == LOAD A_LEN_REG CNLY 
LENGTH STATUS WILL BE AVAILABLE 
NEXT LOCK 
16 2 == LOAD B_LEN_REG ONLY 
LENGTH STATUS WILL BE AVAILABLE 
NEXT LOCK 
16 3 => LOAD C_LEN_REG ONLY 
LENGTH STATUS WILL BE AVAILABLE 
NEXT LOCK 
17 #) =< HOLD STATUS REGISTER CONTENT 
17 1 ia SELECT ALLEN REG GNLY 
STAT=G==>LENGTH > 163 
STAT=1-=>LENGTH < 16 
17 é =i SELECT BLLEN_KEG CNLY 
STAT=Q-=>LENGTK > Vu; 
STAT=1==>LENGTH < 16 
17 3 = SELECT C_LEN_RFG ONLY 
STAT=G=->LENGTE > 10; 
STAT=4== SLENETH < 19 
18 Uele2e3 = OVERRIDE FAULT 
NOT TO BE USED DURING NCRMAL 
INSTRUCTION EXECUTION 
19 U,1,2,3% = OP COMPLETE WiTHOGUT WRITE 
4A 9 te KKEKEKAERROR RAK ARS 
iA 4 = LOA A_ADR_REG ONLY 
VA 2 ae LOAD B_ADR_REG ONLY 
1A 3 =< LOAD C_ADR_REG ONLY 
TP deleee3 = FNABLE FORCE ERROR 
ic O,1,2,3 oad SET TEST FMCDE & CISABLE Aw BUS 
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46016 MEMORY REQUESTOR CONTROL (Continued) 


mar me ee a eR ee Ge ee ee eo 


REGUEST COMMAND (ROCHDD CREGL77273] (Continued) 


ee ee ee 


ROCMD ROREG AWCRD FUNCTION 
1D Neleepe. => RESET TEST MODE & ENABLE AW BUS 
TEWTE Ue lyeps INVALID 


AOTEs A, Bescrintions of commands with an "*" are found in 
the KCACK specification, 


8. Commend 77 will aiso select the status of the 
adaress register thet is being selected (LPCTR=0) 
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Ge6all NEXT ADDRESS CONTRGL 
The following fietde centret seouencinge for the XH, 


selecting branch address sources, microcode stack handling, 
ano test conditions te be usec in calculating the next 
acddress.e 


FUSHK CREGD 14:14] 


Used in conjunction with CREM Address (CREEC172:15]) to 
rroquce ejther ¢@ subroutine call or an unconcitionel PUSH 
ot the Jume Address field inte the micro-instruction stack. 
if the Next Address field (CCREGE17:15]) ts net a CONTINUE 
and this bit is "true", ther the UPC # 1 is stored. 


if the wext Address fietd is & CONTINUE ano this bit is 
"true", then the value of the Jump Address field, from the 
CREG, is stored in the stack. 


*AANOTES A ™Push" on “Return” is not a valid operation and 
will ecreduce urdefineco results. 


WYCROCODE JUMP ADDRESS CRECE13:0I 


er Oh OA en ee gm ET a er Dam me em me te Ee 


Frovides a fourteen cit branch addrees for the micreotede, 
carts of which are usec 2s per CkAM Address’ field 
(CREGLI72459)., 


TEST CONDITION SELECT (TCsel) CREGEI 28224) 


eo oe ee oe oe oe we oe ee ee ee ee ee ER ee Oe ee ee 


Selects the conditicens used in CASE2, CASES, CASE16 (for 
toth controllers and FIREG). 
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TEST CONDITION SELECT (TCsel) CREGL28:24) (Continued) 
SUMPARY OF MICROCODE TEST CONDITIONS 
4-WAY TEST CONDITION, CASE4 
{eee eeemn meen se momen ete eee wees eee meee weer ene ee ewan + 
| Syntax | Code | Description | 
fceawene seen wena ome eee ee ee =o + 
OFLIT BOH Si2-way OPLIT Branch 
CONTINUE u1H UPC + 1 
RETURN O2H Top of Stack 
JMP 034 JMPC122] 
AC O44 A address controller 
BC O5H B address controidler 
cc Q6H C address controller 
F/F-16 O7H MISC F/F 16 
COM-HL 08h Global comparsion toggles 
CMPAS=B O94 CMF ADB & A=B 
AUDEC QAH Au=0 & AU Carry 
AF>=RF OB8H AF>BF & AF=BF 
FFIRA<=1G OCH F/F1 & LEN <= 10 
FFOSRQEMTY ODH F/FQO & No READ outstanding 
PT R=-31 OE PTREG-31 
COPREG OFH Co-Processor Register 
PTR=-1G 10H PTREG=-16 
PTR=21 11H PTREG=21 
FT R=32 12H PTREG=32 
TBSRPTR=3 43H TBS & PTR] 
A<=108 RGF 144 LEN<=10 & 8 READ outstand 
B<=1T0URROF 14H LEN<=10 & 8 READ outstand 
C<=10RROF 14K LEN<=1) &® 8&8 READ outstaend 
A<=7TOURRGQEMTY 15h LEN<=10 & No READ outstend 
B<=1TURRQEMTY 15H LEN<=10 & No READ ocutstend 
CK=TORRQERTY 15h LEN<=10 & No READ outstand 
CARRY-“UNDIGIT 16H AU Carry & AU Undigit 
PTROGE/ EG 17H PTR-G & MISC F/F-0 
AUCRE/F4 18H AU Carry & FISC F/F=14 
PTR3RLUU 19H PTR=3 & LU=G 
EXTSYL TAH # of extended syllable 
AUGRLIT 18H Au=s0 8 LIT 
PTRO&LUGD 1CH PTR=-@ & LU=0 
A<=108AU0 DH LEN<=710 & AU=0 
B<=1GRAU0 1DH LEN<=10 & Auv=Q 
C<=1G&AUG 1DH LEN<=10 & AUsO 
DHCOLE TE Conditionel Read Status 
1FH Undefined 
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TEST CONDITICN SELECT (TCseld-CREGL28224) (Continued) 


ee eo 


em WAY TEST POET ti ak 


fine eee mete re rete eee eee eee eee eee eee meee ee 4 
| Syntax | Code | Description { 
few wee ee eee See ee eee ee eee eee eee eee ee Ree eee + 
AFs EF GOH AF=EF 
AFDEF OTe AFSBF 
FETCKH=EVENT V?H FETCH EVENT 
TIMECQUT ak TIMECUT 1 
NONFATAL GE NONFATAL WCACK ERROR 
FEPORTED 
CTR<=E1G GSH LEN<= 16 
LPCE& GéH LOOP COUNTER = € 
U7K Undefined 
OH Undefined 
JOH Undefined 
CARRY OAH CAPRY bit on 
BORROW? GAH CARRY bit on 
DPRK Undetined 
CMPADR QOc# COMPARE A > B 
CMPAEE 30H COMPAFE A = B 
OVF QE OVERFLOW 
INT FH INTERRUPT 
PTR=i) VOH PYTREG @ 
FT R=] 11H FTREG 1 
PTR=2 12H PTIREG 
FT k= {3H FTREG 4 
RGFUL 14k & READ outstandina 
RGEMTY 15h NOQ READ outstancing 
AU-UNDIGIT 16K AU Undigit 
F/ FO 17H Sc F/F=0 
F/F4 12h MISC F/FH1 
Lug 1c Lueg 
EXTSYL TAK * of extendeag address 
Lit 18H Literal flag 
Lud ICH Lu=Q 
ALU iDR AU=9 
1ER Undetined 
TFH Undefined 


NOTEs Notice that for no. G-F of casece & case4, the test condition 
are completely differert. bhile fer lecaetions 10-1F, the 
lower bit of beth case? and case4 are the same. 
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4.6.11 NEXT ADDRESS CONTROL (Continued) 


ea ee tee ee oe OY em es ee 


CRAM ADDRESS SOURCE CkEGL172159 


ee 


Selects the source of the next micro-instruction address in 
conjunction vith TCsetect CCREGI28:24]) as fellows: 


CREGCT7s 15) f Addr (1328 ] fAoor( 7:4. jAddr(3s2]}JAcorlisti{Ader(lU:603| 


i ou of iMsork of ooeROTCtROted OY ee 
14) | bec Fue OTe ete 
1 2 | ste | ste | ste ft ver | vee 4 
1 3 | yp |) SHR OL CORRES | Tet) =| eo 
i 4 1 uee fae Tweet 
1 5 | Jeet dee OT uwe Tea | tee 
i 6 | swe fume of) PiRe | otet | tee 
17 f awe fee Eee OE tee 


> eer om ume Gh OE Re a Ro oe ek a EN ee ee TR ee a Ee es em ee ee me ee OF Ge oe ee oe os oe es ee en Oe ee ee ey Oe ee oe 


KEeENGTE: Abbreviations: PC =eMicroFC 
TCG,TC1=aTest Conditions as selected ty 
TCsel CCREGL2R: 24)) 


J me =Micrecode jumnm address (CRECELT3:I) 
Stk sfiicrocode Stack 

Ptra =Ptest reoister 

OLR =GplLit reaister 

AC =A address centroller 


COPREG =Co-Processor Interface Register 


CoLit branch bumes Fetch nace, sets Fetch race enpty clears 
the stack, and on Fetch page not full causes @ treeze 
cendition. This oraenrch is only rational once per 
instruction es the Last clock ct the instructicr. 
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PASADENA DEVELCERENT CENTER | 


UNTSYS 
CONFIDENTIAL 


om me Gn aN eS ED ee GE OY Gs OR MR uae te SE Oe De ee oe oe ED 


PS WRITE ENAELE 


Nass 
etherwise, 


WSREG LOAD 


jhe MSREE 


its contents will 


PSREG YNPUT SELECT 


es Ree eee ee 


MSREG may be loaded 
Details 


section. 


CREGE 79378] | 
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CREG (&32a3I 
Store will te written when MS write enable is "14"; 
it will be read, 
CREG [C802&0I 
will be Leaded when MSREG Load is "4"; otherwise, 


be bela, 


CREE [79372] 


ae ee Ee oe es 


in tour cifferert ways from the data 


are as toitoarss 


MSREG source 
Fixed constant "LG" 
Litfile Address 
AUREG 
WSREG44 
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6.6.13 INTERNAL COMMAND FIFLO CREGL23:78) 


owe ae OM GY Ee me ee Ge EN OO ee OM OS I ew my em me Ge ety 


Frovides for the control of wiscellareous flags in the XM, 
encoded as fotlows: 


Internal Command Fielto = CREEL 232718] 
Totat & of commands availatles 64 
Total # of cemmands defined: 56 


& Null 

1 Clear Error Vector 

¢@ Load Task # Comerare 

43 Load Measurement register 

4 LIx Gk = reqisterec 

5 Branch Ok = registered 

Cé Set IPC Interrurnt = registered 

C7 Set XM Event =- registered 

OF Set Internat F Bus enable (Paint enty) 
69 Clear Internel F Bus enable (Maint only) 
CA Clear Fetch Event 

GB Set NoTry 

uC not imrlenented 

€p Load TEST CODE tin freeze control vrit (wNaint oantly) 
CE Reset TEST CODE in treeze control unit (Maint onty) 
ti f a an 

1d Read Task Timer 

11 Clear Stack 

12 Reserved 

13 Test timer counters enable 

14 Load Task Timer 

95 Reserved 

76 Reserved 

17 Clear Tine Qut counter 

1& Set Force Error flireflor 

19 Spere sourced by INTRPT erray #4 

VA Internal RkBus Enatle 

16 Reset SFC Interrupt 

ic Clear Foree Error flice-flor 

1D Reserved 

VE Soare 

iF Spare 

di Set Ovi icy 

21 Set Ovf hich 
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4.6.13 INTERNAL COMMAND FLELD = CREGL23:183 (Continued) 

22 Clear Misci 

23 Set Misc 

24 Clear Misct 

5 Set Misci 

26 Clear Misci/i 


2¢ Set MiscG/i 

zZ® Set Coms eaual 

29 Set Coms high 

ch Set Coms tow 

26 Clear Comms 

2C Set Comms on A>=B 

ef Set Coms on FYREGH41:4 
2E Set Coms on tbe0 

cF Set Coms on ADE & ALLEL 


27 Lead Interruct Register A 7 bits 
34 Lead Interrupt Recister E 7 tits 
432 Load Interrupt Mask ¢ bits 
24% Psuedo POF FETCkK FAGE 

z4 Load Mode Register & bits 
*5 reserved 

26 Load tiscellaneous Fegister 8 bits 
37 reserved 

2& KReacd Mode Register 


4G Read Miscetlaneocus Pecister 

3A reserved 

3B reserved 

3C Read Interrupt Register A 

3p Read Interrupt PeGister EF 

2F kKeed Interrupt Mesk 

SF Read Test Conditions @ bits = Global Coms & Ovt, Misc, 
Fetch event 


Notess 
Set IPC Interrupt - causes the TPC flags in etl cther XFS 
to set. Jt is inhitited by OFFLINE. The cutput is criven 


trom a reocister. 


Clear Error Veetor = clears the MCACM error vector in the 
REUS interface. 
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4.6.13 INTERNAL CONMAND FIELD - CREGE23:18) (Continued) 


es am a ee ee ae ee oo em en ee ee ee ee ee ee es 


Set XM Event = sets the X® Event flac in Fetch. The out¢ut 
is driven trom 4a register. 


Load Measurement recister - Loads the Neasuremernt register 
on the date card. 


Lix Ok = indicates to Fetch thet the XP has just written 
the index recisters. The cuteut is criven from a register. 


French Ok =~ indicates to Feteh that e brench wes correctly 
credicted, The outgcut 18 driven from a register. 


tlear Stack = alona witht FOF FETCH FAGE, Fetch Flush or 
Syste Flush generstes a signal used to clear the 
nicrocode's stack. 


Set & Clear Bus Lead - cortrols a recister that causes the 
current fetch ocaase to be Loaced from Fetch or an internal 
data path, 


Fsuedo POP FETCH PAGE = generates a FOP FETCH PAGE command 
within the INTRPT array. Execution of this command will 
update the COMS and OVF, set the Trace/Debuq Interrupt iif 
the Trace or Cetug Node bits are set, issue a Clear Stack, 
clear NoTry, Misc & 1, Tiwveoutl, anc the Coprocesscor Data 
Vetid flao. Tre GREG PARITY WILL BE CHECKED when this 
command is executed so it would be test if it were alt 


FETOS. 

Set Coms oan AD=B. A>B A=B 
High j C 
Eoueal g 4 
Low i a 

Set Coms on FIREG=10., Comh = FTR=4 
Conl = PIR-€ 

Set Coms on LU=E. Eoual if LU=2 


High if LU<>f 


Set Coms on ADB & AUZO. Eoual if AUSO 
Hich if AU><O & ADB 
Low jf AU><O & NOTCADB) 
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4.7 XM CREG DEFINITIONS SUPFPRARY 
NAWE | CREE FUNCTION 
* SPARE | 7134:144 | Used te load the SPARE RAMS 
PPRITY } 1332733 | Ferity bit 
FFAADR | 1322730 | FRAGE A-port address 
CFOBRES } 129:129 { GROPP recuest if = 4 
* SPARE { 128:128 | 
RBGPGSEL 1 127:127 | REUSG/OFCA port select 
SFAADK | 1262123 [{ Scratchred A-port address 
SPBADR { 4122:119 { Sceratchcead B-cort address 
SFWE { 178:118 { Scratchpad write enatle 
SPINSEL 1 7173115 | Scratchrad input select 
SFCABR | 1142711 | Scratchpad write address 
PTSEL { 170:108 | FIEST input select 
PTFUNC } 1072103 [| PTEST function select 
FTREGLOD | luesiged | FIREG LCAD enable 
CMPFUNC { 107:7601 | Sb compere enable 
LUFUNC | 7u:¢9 | LU functien select 
LUASEL | 8:97 | LU A=input select 
LUBSEL [| 96:94 | LU Beingeut select 
* SPARE f 93993 +f 
{FILEADR | 92385 | LFILE address tielc 
LITSEL | 84254 | selects byte literal trom CREG 
MSWE {| 83:83 | Wass Store write enable 
WSINSEL {| 82:84 | ®STORE input select 
WSREGLD { 80:80 | WSTORE address register toad 
NSAPRSEL | 79278 | WSTORE address register inout select 
REQCHKD { 77375 | KFENORY REGUESTCR command 
PEQSFADR | 72:71 | MEMORY REQUESTCR register select 
RGOSEL | 7268 | WRITE Data Queve input select 
ROASEL | 67365 | MEWROSTRF ADOR input select 
FOLSEL | 64262 [| PEMROSTR LEN Jnput select 
FRASEL | 67:59 | PRUX A input select 
PRESEL | 8257 | FRUX EB input select 
FRAFUNC { 56:53 [| FRUX A functicr select 
FMBFUNC { S2¢:49 | FMUX P ftuncticr select 
CNCATFUNC | 48244 | Cencatinate furction select 
PRREELD | 43:43 | FRUX turction field source select 
CTLQUTSEL | 42242 | Centrol output bus select 
FROPGRE@® | 464241 | FRUS/CPO request lire 
DREGLD | 40240 | DREG toed enakle 
a SPARE | 35249 | 
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4,7 XM CREE DEFINITIONS SUMMARY (Continued) 

NAME CREG | FUNCTION 

AUASEL { 3&:76 | AU Beinput setect 

AUBSEL {| 35233 | AU Feingcut select 

AUFUNE | 22:29 | AU tunction select 

TCONDSEL | 28224 | TEST CONDITIONS select 

INTCHOD J} 23218 | Internal conmarc 

URUXSEL |} #17235 | NEXT wicroinstructior select 

FUSH { 14:14 | write srable te STACK 

JUMPADR J} 73:0 J Franch eddress field 
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4.8 TIMER FUNCTIGNAL DESCRIFTION 


oy ee ee ee me ee ee oe ee ee ee ee es oe oe ee OF ee 


The Timer array provides the Task Timer, a timeout counter, 
and the decode of 32 bits of the Internal Command. 


4.8.1 TASK TIER 


The Task Timer is ar efoht digit BCL counter that 
decrements every 16 microseconds. If is loaded by internal 
contend 14 with the & asd*s of the DREG. Jt is placed on 
the FPR dats path by internel commend 10. When the most 
sijaniticent cicit beccnes zero the Timer Interrupt sional 
ig oOeneratec, if ell eicht digits becone zero the Tiner 
Feult ts genersted, The Timer will oe on to 9999999 _ and 
continue ceounting down. The Timer Interrupt and Fautt are 
masked at the Interrupt array. The correspondine mask bit 
fust be set to enable the rerortire of the interrupt. See 
Section 4.9.7 INTERRUPT REGISTERS. After waintenance clear 
koth the fault and the interrupt wilt be disabled. The 
array receives a one microsecond square wave from the IOC. 
This signat is synchronizec with the system clock and 
divided by ten within the Timer array tor use Fy the Task 
Timer. The civider is reset when the Task Timer is loaded. 
Internal conmmano 13 causes the divider to decremert or 
every system cleck rether than the one microsecond clock, 
This function jis meant for use only ty test routines. 


The Timeout counter is 4 three bit oray coce ccunter that 
is enabled by the 6.2 or &G.4 second output of tke Task 
Timer, This Gives a timeout of 1.6 or 2,2 seconds, The 
velue of the timeout 1s selectea by an external strap. The 
timeout counter is reset at the start af each instruction, 
upon entry to the interrupt microcode by the OplLit and 
interrupt sionais or by tre clear timeout counter internal 
command (the Task Timrer must be cleared seperatety). 
Because the timeout is driven by the Task Timer, whick is 
not reset st the start of each instruction, the tineout 
will vary hketween 1,4 and 1.€ or 2.8 and 2.2 seconds. togic 
in the Interrupt array aenerates the Timecut? and Timeout2 
sionals from the timecut aqenerated Fy the Tineout counter. 
The TVimeocutl and Timecut2 sicnais will have mask bits. The 
Timeout will be enabled eiter @ maintenance clear. 
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44803 INTERNAL COMMAND DECGUER 


The cortion cf the Internal Conmerd becocder in the Timer 
Arrey decodes the Timer Load, Read end Clear commands, the 
Force Error Set and Cleer commands, and the Timer Clear and 
Test Cowmancs. The Set Force Error aoes to a flirefloep 
which generstes the Fercerr signal ter the rest of nodule, 
Forcerr atse goes to a flip-flor se thet MoouleOk will be 
active at the same tine as the error generatec by the 
Forcerr, The "Creck the checkers" microcode will have ta 
set Forcerr end generate an error conditior on every clock 
until Fercerr is reset. 


Tte Timer Test command causes the prescaler to the Task 
Timer to increment cn every clock rather than every 
nicresecond, The Timer Clear command only clears the three 
cit timeout counter. ; 
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4.5 STATE REGISTERS 

6.9.1 INTERRUFT REGISTER 


ee ee 


The Interrupt Register consists of two 6=-bit interrupt 
registers, A and 8, and a 6-bit mask reoister. Along with 
the Interrupt conditicrs, the register also holds the 
Timeout 1 end 2 bits. The interrupt bits are OR'd into a 
sinale interruct reaister which drives the xX seauencer 
Logic. The i interruct concitiors are set ty hardware 
events. They are cleared by an Irternat Command, Por Fetch 
Fage in the case ot Timeout 1 or the S¥C in the case of 
Timecut 2. Internati connands (1C%D) allow all three of the 
registers tc ke loaded trom the 7 Least significant kits of 
the GREG or read via the CONTROL OUT tus. 


INTERRUPT REGASTER A (CMASKABLE) 


BEIT OEFINITION SFT eY CLEARED BY SENSED BY 
0 NORMAL 16 TOMC INTCHD INTRET 
1 IG ERROR TOMC TATCMD INTRPT 
¢ REAL TIPE 16 1OMC IRTCHD INTRPT 
3 TSK TIRR INT TIMER INTCHD INTRPT 
4 TSK TIMP FLT TIMER INTCMD INTRPT 
2 TIMECUT 14 TIMER PCP_LFP TCOND 


INTERRUFT REGISTER B CNON@-KASKABLE) 


EIT DEFINITION SET FY CLEAKED BY SENSED BY 
0 TIMEGUT 2 TIER CHAIN DFREEZE 
1 SHC INTRPET STOF INTCMD INTRPT 
fa FAULT FROCTL INTCMD INTRPT 
8 TRACE/DEEUG WOBE INTCMD INTRFT 
é IFC ALL XW s INTCMD INTRPT 
5 SNAP PIC TAKN CHAIN IAKTCHRO INTRPT 


Explanation of terms used in the above tables: 


INTCKMD ===> XM Internal Connand field from CREG 
POP_FP e==> Cpelit Erench 

TOCGND =--=> Test Congition MUX 

FODE ===> MODE recister 
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4.9a¢ MODE REGISTER 
Tre Node register contains the & bits tisted below. They 


are read and written by Internat Command. Snap Enable 
drives 4 line to the SWC. The assianment of the other bits 
is arbritary. 


Snag Enable 

Trace Enable 
Privaledaged 

Soft Fault Enakle 
Debug Enable 
State Mode 0 
State Mode 1 
State Mode 2 


Pade Indicator Register 


“NO UTS tA = 


4.9.3 TEST CONDITION REGISTER 


ee 


The Test Cendition register certains the six bits tisted 
belowe They are set and cleared ty Internal Command except 
for FETCH EVENT which is set ty the FETCH module. The hits 
can be branched on Fy the XK seouencer. They can atso be 
read cut vie the CONTROUL CUT bus Ey Internal Command. 


ComH 

Coml 

OVE 

Misc0 

ffisct 

Fetch Event 


Test Cenditions 


Wo wl np aw OS 
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CONFIDENTIAL ENGINEERING DESIGN SFECIFICATION 


4.9.4 MISCELLANECUS REGISTER 


am ek eer ee a eee SE 


Reve B Péege &5 


Oy GE 6D eM om me Ces oat ee Gr ee OS OM eS Me OR oe ee ee ee Ee ee es ee ee ee et ee ee ts ae oe es 


The Wiscellanecus reacister contains the tollowing 7 bits. 
They can be set or cleered by Internal Command vie the DREG 


cr by some other hardware event as listed. 


They are alse 


sensec hy cther herovare as tisted ard cen be read by 


Internat Commard via the CONTROL _CUT bus. 


Viscellaneous Set by Cleared by 
m Literal tlaae POF _ FF 
| MGPOK XM FCHD xh CRD 
@ Prokalt "i " 
2 Software Error " chain 
Snap 
4 NCOTRY " FOP_FP 
5 Fetch Flush ext Follows input 
é System Flush ext follows input 
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Back Plane 
SRC 

ShC 


Dead Freeze 
XM, FETCH 
XM, FETCH, MCACM 
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5 X® INTERMGDULAR INTERFACES 


Communication between the X¥ and the Fetch PModuie cr the 
Memory Controller is via a combination of the followina 
tussess 


FEUS Sectior 5.3 
AWBUS Section 5.4 
RBUS Section 5.5 


See Figure 5-1. 


ome NISYS Pricr Written Consent Required for Lisclesure Cf This Dater=--fG000398 


| 1993 5204 
UNISYS CORPORATION tee ween nnn nnn ene nnn eee + 
ENTRY/MEDIUM SYSTEMS GROUP | 
PASADENA DEVELOPMENT CENTER | V5GC EXECUTE FODULE (XM) 
UNISYS tao nn nen en nnn nn nnn enn - - -o = - 
CONFIDEATIAL ENGINEERING DESIGN SPECIFICATION Rev. @ Pace 97 


FIGURE 5-1 XM INTERMODULAR INTERFACES 


at 
= 
= 
fad 
Ss 
Zz 
=} 
r= 


DATR_VALID t 
1 
5 
6, 
6, 


TOPRALTY 


ay ANHOD_tD 


DATALHIT 


ANBASIND u 


U} 
FPAALTY2 
3 FAOOR2 
2, FPRODA2 
FLORO2 
Q 


SHOVE 


OPTIMAL 


FORTAL 


FPAAITYL 

3 FADOAL 
FPADDRE 
FLOADL 


OFROS: 
BRANCH_OK 
FETCHFLUSH 
8YS_FLUSH 


3 
4 
ARADRPATY 
uy ARLENGTH 
RHCHTPATT 
7 ANTASS 
AWTAGPRTY 
y AHDATA 
ANDATPATY 


HOD_BROKEN Ki 


= [oun 1 
woo JLDROKEM _| 
CLOCK 


mi 
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| FRYSICAL/ELECTRICAL CONNECTION 


Alt bus stonals are active Hy Ci.e. toward ground), Levels 
are ECL compatibie. 


The FeEUS is conprised of 70 btussed lines, The AWBUS has 105 
tussed lines, The RRUS has 56 bussed tines. There are & 
tetal cf 215 bus=-related backrlane signals. See Section 
SS a 


Fer backolene pinout essignments cf staqnals or both boards 
et the XM, see Aprendix 6B, 
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5.2 EXECUTE MODULE "XM" BACKPLANE LOGIC SIGNALS 
FIGURE 5-2 KMC BACKFLANE LOGIC SIGNALS 


SIGNALS 


DATA (uO) 

DATA PARITY 

ENTRY ADDRESS (3) 
~ PAGE ADDRESS (2) 

LOAD 

OFRQST 

CONTROL PARITY 


DATA (10) 

DATA PARITY 
ENTRY ADDRESS (3) 
PAGE ADORESS (2} 
LOAD 

OPTIMAL 

SHOVE 

DATAHIT 

CONTROL PARITY 


FETCH ERROR FETCH RELATED 
POP FETCH PAGE 
TIMOUTIL 
LIX OK 
BRANCH OK 
CONTROL OF TO XM/XM TO OF (2) 


CARD TAG (7) RBUS 


TAG PARITY 
ERROR VECTOR {5) 
DATA VALIO 
STATUS PARITY 


MODULE BROKEN MRINTENANCE 
MODULE NOT BROKEN 
SHIFT 

RESET 

CLOCK 

DANGER 

SELECT 

STOP AND 

STOP OR 

CARD ENABLE (5) 
SHIFT DATA IN 
SHIFT DATA OUT 
TIMEOUT 


IGNORE 

TAKEN 

NORMAL 

REAL 

ERROR 

PARITY 
POLL 
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FIGURE 5-3 XND EACKFLANE LOGIC SIGNALS 


SIGNALS 


FETCH FLUSH FETCH RELATED 
OP COMPLETE 


DATA (UO) 
DATA PARITY 


SYSTEM FLUSH 
XN REQUEST 
QFULL 

MODULE ID 

DATA (#0) 

DATA PARITY 
LENGTH (4) 
COMMAND (5) 
CMD & LEN PARITY 
ADDRESS (#Q) 
ADDRESS PARITT 
TAG (7) 

TAG PARITY 


XM STOP TIME MAINTENANCE 
CARD ENABLE {5} 
SHIFT 

RESET 

CLOCK 

DANGER 

SELECT 

MODULE BROKEN 
MODULE NOT BROKEN 
SHIFT OATA IN 
SHIFT DATA OUT 
STOP AND 

STOP OR 
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5.3 THE FETCH BUS (FeUS) 


The FEUS connects the Fetch Medule with the Execute Module. 
The Fetch moduie transmits 40 tits of date through Fhust 
and 16 bits ot centrol information through Fbus2,. Both 
oueues reside an the control card. 


Sadat FEUS TIPFING 


Tre Fetch Module sends: its data, the Fetch aueue address 
end appropriate toad buffer sienats, on the bus. The X*® 
stores the information in its Fetch oueue when cleck is 
low. Excertions are Sbove, Cetimal, and Data Kit which are 
reqgisteredg at the rising edae of the next cleck. 


OFTIMAL and DATAHIT are registered only when SHOVE is hich, 
ctherrise they are ignored. 
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FIGURE 5-4 FEUS TIMING DIAGRAMS 


FBUS TIMING DIAGRAM 


a 1 2 3 4 5 6 
( I i ! ' ! ' \ ' t ‘ 1 1 1 
( ! I 1 1 I I I 1 1 ' i I i 
CLOCK--------- >1 1 1 ! 1 ft it a | i pos 
t 1 
( I 
FETCH CREG----> _f | 
1 ! 
' ' 
SHOVE--------- > { ! 
1 ! 
! I 
XM PAGE VLD--->. I t 
Vs 5 
OP{(n) t OP(n+1) 
XM HEXT OP----> aN : 


XM LFREEZE--~--> ' 


OPLIT REQST---> t 


POP_FP~-------- > ! | 
OPLIT BRANCH TIMING DIAGRAN 
gerces SSeaecnecsaee cee eeEeE 
a 1 2 3 4 5 6 
t { { t t | | l i 1 | t ] I 
i ' ! ! i { ! I I | ! | { t 
CLOCK--------- >I | a | tt [ r a | rr ne | I 
t i 
1 J 
CREG---------- > I ! 
{ i 
| t 
POP_FP-~~----- > { | 
NT 
n / n+l 


EF PAGE_NUM----> rN 


NEXT OP---~~--- > t t 
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Sse FPUS LINE DESCRIPTION ~ 70 lines 


& oe we 2 oe oy oF ew on ed oe a ee ee oe ee ee ee ee ee es ee Ge Gs 


The followino paraorapins describe the use of the various 
tines comprising the Fous intertace. 


This field transfers cata with parity from the Fetch fodule 
to the xkM*s Fetch aueve 4. Infermation is orimerity 
addresses or the Lit value in case cf a Literal. 


FRUSe [9:0] 


Ff? Date is lenath and testable oaraneters relating to the 
instructions also, Oplit. 


FRADODRY C41:03 


This two bit field specifies the pace of the Fetch aueue 17 
into which Fetch data will be writter. 


FLOADY 


er eee ee 


This sional enables the XM to tlcecad the data into Fetch 
cueue 7, 


FADDRY [2:0] 


The entry of the selected page of Fetch queue 71, which is 
to receive the data, is encoded in this 7 bit field. 
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Se aren’ FEUS LINE DESCRIPTION = 7U Lines (Centinued) 
CFRGST 


ot ey om am ot 


lf the OF reouests to drive the Fruses, it drives the 
CFROST higk. The X® reoisters this signal solely for the 
rurpese of isolating the driver in error if oan error is 
cetected on the bus, 


FCPARITY4 


Farity over FFADDR1, FADBRI, FLOADT, and OFROST is 
generated and passed elonge this wire CFCFARITY1). 


FRADOR? C136] 


fom em was on ees ama 


This two bit field specifies the paoe of the Fetch Queue 2 
into which Fetch cata will be eritten. 


FLOAL? 


This siqnal enables tloacinge of data into Fetch Queue 2 on 
the kM control card, 


FADDR2 Test) 


The entry of the selected page of Fetch aqueve 2 which is to 
receive the data, 


2 mm eo mm uo 


This sionel specifies the end cf the data transfer from 
Fetch for a civen GP, It siso sets “Pace Vatid" 
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S.3.2 FEUS LINE DESCRIPTION - ?6 lines (Continued) 


= oh os mt oS oY ee 


This line indicates thet the instruction te be executed has 
satistied certain constraints which allow it te be 
rrocessed using entimised microcode, It may also use the 
Fetch reauested operards which will be found in the X's 


Crerand Queue 
instruction 


(OPQ), The criteria fer deciding whether an 


is optimal is a decision fcr X® firmware in 


conjunction with the Fetch designers. For details, see XM 
firmeere EBS or Fetch medute EDS, 


DATA HIT 


ee eS ee 


This line indicates that an interlock had existed on data 


requested by 
that the data 


Fetch tc be receiveco by the OP@. This means 
fay ke in error end should be reread from 


nenory. A conditional read, findine this siaqnat true, will 


issue @ read: 


tindina it false, causes @ nem-op. Conditional 


reac is descrited in Section 3.10.5. 


FCPARITY2 


Farity over FFADDR2, FADDR2, FLOAD2, SHOVE, OPTIMAL, and 


DATA Kit 
CRCPARITY2). 


wemanUNISYS Prior Written 


is generated and fessed along this wire 
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5.343 FRUS KAROWARE FROTOCOL 


ee ee ee 


The XM hardware expects to fird the F address in page entry 
¢ 6ct.)—6h6Fetch)6 6 6Gueue 12, %The tollowing are the Fetch Page 
formats in Xs 


Entry fi FFG4 Contents FR@2 Contents 
G OPS YL OFLIT 
1 ASYL ALEN 
2 &SYVL BLEA 
3 cS¥L CLEN 
PC FLAGS 
5 LENGTH SYL wee ee 
€ SPECIAL SYL eee 
¢ TRS a at a a 


GCPLIT Bit 9 ce Fetch pece marked 

BIY & = TES 

PIT ¢_1 = Or Vectcr 

PIT @ = Literal Flaa 
ALEN BIT 96 = Lenoth cf A orerand in digits 
ELEN P1T G_& = Lenath ef B operand in cicits 
CLEN BIT 9_B = Length cof C oferand in digits 
FLAGS BIT 9_8& = ft of extended addresses 

BIT 7 = AF > BF 

BIT 6 = AF = BF 

BIT 5_4 = A Address Controller CAc) 

E1T 3_2 = B Address Controller (8c) 

BIT 1_08 = C Address Contretler (Cc) 
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5.4 AWEUS 


fr ee em a em 


The AkKBUS provides the Fxecute Focule and the Fetch MWodule 
the vehicle to send a read/write address, write data or 
status to the wemory cortrol. 


524.1 AWBUS POLLING 


The foilovino is a description cf the A¥BUS Arbitration 
scheme, 


BUS PRIORITY 


The wnodute with tha hichest pricrity is MCACM follewed = ty 
XW, COF, OF, and IF whick bas the lowest priority in 
accessing the AWEUS. 


WMCDULE 1D 


The following table Lists the PFodule ID's for ati the 
rrocessor mocules tn the V5CO0s 


Gee Ne trernster 

o04 ¥W 

O16 XN Coeprocesser 
O44 TES 

Veu fF 

qa IF 

11a TES 

1114 TES 
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Sa4ai AVBUS POLLING (Continued) 


BUS ARBITRATIGN SCHEME 


em ee et oe ee ee ee ee ee ee 


Since XM has the highest criocrity or the AKBUS, it sends 4 
recuest everytime it needs to. Alcng with the request, it 
crives the Madule ID tines with the code 1. The only signat 
thet can inhibit an ¥M pecuest tis GFULL sourced by MCACM, 
Refer to the MCACHM specification, Section 5.1.3, for @ more 
detailed and uriversal look at AWEBUS access arbitration and 
error detectiona 


Only MCACH can inhibit Fus access by pulling on the GFULL 
line. The rpeaquest sional frow any wmcdule will not be 
inhibited. 


Live freeze wiil net ocrevent the outstanding transter in 
the one deep Memory Recestor queue from concleting. Once 
the ocutstandine transter is cempleted, the bus request F/F 
will reset itselt end live freeze will prevent the F/F from 
settirg acsinr untii the freeze is over. 
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Sehve AWBUS LINE DESCRIPTION ~ 104 lines 


ae as eo ae ON ee ed GN ek EF OD et ee Se Gees ee Gy es es 


The folleving caragrarphs describe the use of the varicus 
lines comprisina the AWFUS tntertace, 


XN REQUEST 


ee ee 


This Line is high when the XM" requests the use of the bus. 
It hes the second hiahest priority in accessing the tus 

This signet innibits the Fetch module from sendino 
information to the bus. 


WODULE ID [2:0] 


Tre tus oranted address is ar errer protection feature of 
the AWRUS arbitraticn network. The three lines give the 
acdress of the module trat was oranted access and drivino 
the bus. 


AWDATA (3920) 


Tris 16 digit date fietd transters erite data, 


ome te em tom to 


The write data perity bit shett be cetculated such that the 
overall parity of the data field and the data parity bit is 
even, 


Ab LEN (3:03 


a oe a a em ae 


This four bit field in conjunction with the command tield 
specifies the number cf cicits to te reac/written fron/to 
the wemory controt. The value cf "2" indicates 1U cicits. 
The values "A=F" are itliecal, 
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Sw4od AKBUS LINE DESCRIPTICN = 104 Lines (Continued) 


eo et as OF eh em me om ee om ee me mS OD ee ee ee GE |S es ee ee ee ee ee ee 


AWBUS CORMAND (4:0) 


@ sy ee oe ee BE ee ee ew ee eo Oe 


Tris five bit field infcerms MCACH whet action to take, See 
Section 5.4.6 for a tist of the comnands, 


CONTROL PARITY 


The control field ocarity skall be calculated such that the 
overall perity of the lLergth, command and centrol parity 
tit is even, 


AWADR (C3536) 


This mine dicit address tield trarsfers read/write 
acodresses to the MCACK. ALL addresses sere relative to the 
rarticular bese that ts scecitied in the base incicant 
field, 


AWRI [32] 


This is the cointer toe the ertry in the Base/Limit table in 
the ®CACH. The base incicant is the most significant digit 
ct the ten-cGiacit address field, 


ADDRESS PARITY 


ot mm em ME > ee ee ee oD ee om 


The address field parity shell be calculated such that the 
cverall parity of the base irdicant, adcress field ard the 
acdress pnarity bit is even. 
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5.4.2 ALBUS LINE DESCRIPTION - 1604 lines (Contirued) 


orn es ee eee ee ee ee eee ee ee 


TAG FIELD [639] 


The taq field is an adcoress which indicates to whom cata is 
to be returned, Incluced is a receiver unit number as well 
&s an entry number, 


Tre fellowine table describes the tacos which the xh will 
recognizes: 


vod Jd # Extension Khotes 
11°90 GOnnoon XM REUS Queue, nnn is the 
queve entry rumber 
74°94 1x xy xX" Greréend Cueue, xx is face 


number, y is the entry; 
CP@A is y=0,CPGR is y=1 

40 4 oad x XF write, ii is the current 
rage number 


Tris field bas its owr asscciated parity hit, giving even 
cerity across the seven bits of tag end carity together, 


FCACK AW Queue Full stonal sert by MCACH when there is 3 
rere entry available ain it's queue. X® reaisters this 
signal before using it in its bus recuest locic. 


TAG FPRTY 


om ee om ee ew oy 


TAG purity calculatec such that averell parity of the 7 bit 
tae field and tao parity is even, 
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Shas READ COMMANDS 


Ir case of @ read operation, the XM sends out, on the 
PWEUS, the reauest tocether with the following informations 


4. @ read adoress throuct the address lLires 


co & GiGgit teneth field specifvine the numter of digits to 
be read (re more than 10 digits) 
3, 8 command field specifyirg a read oneration. rarity of 
the dats fieid and the cata parity bit is even, 


4, 4 tac fieid tellirg wemory where to send the memory 
Gata. 


Jhe memory contrel will then send back the desired operand 
throuagh the REUS to the aroronriate cestination. 


5 e404 WRITE COMMANDS 


ee ee 


In case of a write command, the madule has to send cout a 
request tec the wmenery control tegether with the write 
acoress, the date to be eritten, the lenath field, end the 
command field specitying that the request is a write. 
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Sukeo TAG GENERATION 


Tags are used to indicate the intended destination of data 
returning from memory. Write normally doesnt expect return 
data, but in the case of an error wilt return an error 
descriptor. Section 5.4.2 contains a table showing the 
format of the tags. 


RBG ENTRY NUMBER 


The RG entry number ecoints to the one of eight entries in 
the RBUS queue to receive this particular piece of data, 
It is sent with each read request made by the XM except the 
conditional read. 


OPG ENTRY NUMBER 


7 ow ow oy we ot Ge OE Oe oe ow eo ED ED 


The OFQG entry number points to the particular entry of the 
Operand queue intended to receive the requested data. It is 
used by the XM only in the case of a conditionel read. The 
three bits are assembled by Looking at the two bits of the 
ecresent Fetch page number and one bit encoded on whether 
the read is conditional read A or conditional read 8B. 
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5.24,6 AWwBUS CORE ENTS 


Fetlowine is a list of the AWEUS commands: 


AkKBUS COMMAND AWEUS CORWARTL DESCNIETION 
G4 Read Pata 
16 write Pata 
16 fead with Leck 
19 Write Base Teble 
ve write Limit Tatle 
o5 Read Fase Table 
07 Read Limit Teble 
43 Read Frror Rerort 
te Read Error Adcress 
18 krjte FC 
71 Read FC 
be Write I/Q@ Recister 
G4 Read 1/0 kegister 
18 wWrite-Beck 
fé fFead ECC codes 
4A write FCC codes 
1e€ Read Data Uncorrected 
th Test Error Detecticn 
uc Branch TAKEN 
TD Brarch NTAKEN 
te TF Flusk (Gererated only by OF) 
OF System FLUSH 
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5.5 READ BUS CR-EUS) 


The RBUS serds data fron the wermary cortrol te the execute 
nodule and the Fetch wodule. It is sinole-scurced from the 
rernory control. 


The memory control sends cut the reovested data througk the 
tern diait data lines, along with the data valid flea, one 
clock atter the taa bits which act es a wodule toad siaqnal. 


Fack-te-tack transfer can take olace, but the firmwere of 
the module has to restrict itself to have only eight 
cutstanding transfers et any Giver time: otherwise, it will 
cause the ejaqht deep REUS cueue to cverflow which causes a 
“cdeadfreeze" to the medule. 


55 ot R=-BUS LINE DESCRIPTION - 56 Lines 


ee eS ee es ee ee 


The ftollcking paraéerachs describe the RRUS Lines relatino 
to the Xm, 


RDATA [P3930] 


This ten ciojt data tielc, with the associated parity bit, 
transfers the read data, memory error syncrome, etce, from 
the memory centroi ta the reocvesting module. 


PERT 


The read data carity bit shell be caticulated such that the 
cveréeli oarity af the data field and the deta parity bit is 
even. 


RVAL ID 


= ee oe ee ee 


A bit sent with the data field te indicate, when hioh, that 
the cata to Fe written inte the queue is valid. 
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Se et R-BUS LINE DESCRIPTION = 56 Lines (Continued) 


The error information field contains error status 
indications of each orerstion initiated by the memory 
subsystem, A non=zero value in this field represents an 
errofe Refer to the MCACK EDS for a detailed description 
of its encoding. 


STATPRTY 


The status parity bit shall be calculated such that the 
overall parity of the error information field, the data 
valid flaq and the status parity bit is even. 


RTAG [6:0] 


on om eo 


Indicate the intended destination of the data which will be 
sent on the next clock,including the specific entry number 
of that Queve, XM can receive data into its 8 deep RBus 
Gueue or into its 8&8 deep Operand Queue. Section 5.4.2 
contains a table of the tags showing their formats. 


RTFRTY 


& ae me em UP a 


This is an exact copy of the parity bit sent by the 
erocessor to MCACHKh, It shatl be calulated such that the 
overail parity of the tag field and the tag parity bit is 
evens 


5 bee TAG HANDLING 


ee ae ss ee oe ee 


Tacos come back one clock ahead of the data they are 
associated with. Eack is decoded into a write enable for 
the proper entry of the prover queue for the next clack. A 
separate register is used to receive error vectors. 
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5.6 NGON=EUSSED LINE DESCRIPTION 


> me om eo Dee See OS mm eo: fy ee em eet a ees Ge OD i re em a ee 


The tollewinge signals are irntermodule command and indicator 
lines. 


5a Gel SYSTEM FLUSH 


Sjonel from ¥® toa Fetch cailina fer a full system flush. An 
environment chance 38 indicated by activating this line. 
(See Agpendix fF for details.) 


Sebe2 FETCH FLUSR 


Sianal from XM to Fetch callino tor a ftlust of Fetch only. 
it 3S ective when @ miscrecicted brench is executed. (See 
Preerdix F fer detaiis.) 


54643 XR OE RANCH OK 


ae ee ee ey 


lf the ¥M ercounters a branch instruction that is oredicted 
TAKEN and it dees take a branch, then it activates this 
wire. XM_BRANCH_CK is ective high. 


5.6.4 X®_OP_COMPLETE 


This signal from XM to FETCH indicates the cempletion ef a 
write strean. It does not necessarily incicate completion 
cof execution, You can have more thar one onecomplete per 
instruction, 


woe oe ee es oe 


This signat informs Fetch that an LIX instruction has just 
written the index reaisters. 
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5.6.6 X™¥_ TIMEOUT 


This sional is set 7123 seconds after er COPLIT brarch., 
Fetch and XM receive this wire to branch or. 


56a e FOP FETCH PAGE 


ee ee 


This line te activated by the ¥® wher it tas finished ar 
instruction, te indicate te Fetch that another pace is 
available for a new instruction. After 3 wainterance RESET 
or a FLUSK, the micrecoce bill cet started by performing san 
OPLIT branch, At this time, the hardware will also activate 
FEPOPEFOUEFP toe get ta the rext available FETCRK page. 


5a Cae x¥ EVENT 


eam me ee ew 


& dedicatec wire betreern Fetch and XM, set by X¥® via an 
internal commend. For micrecode use anly. (Refer to XM 
ricracede EDS,) 


5609 FETCH EVENT 


ee we om em Bm Ge em we se wee 


A dedicated wire between Fetch and XM, set by GF. For 
microcode use only. (Kefer to XM microcode EDS.) 
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Sef PETES? CNEL TS ERRORS 
Sefal CONCITIONS THAT INTERRUFT XW: 
SOURCE PASKABLE* 
Norwal 10 Connlete 10MC Yes 
1G Error Complete TOFRC " 
feal Time IC Ccnolete TORC m 
Task Timer Interrupt Timer ” 
Task Timer Fault Timer m 
SKC Interruct Stor NO 
Fautt FROCTL " 
Jrace/Bebvo Interrurt rode 
IFC ext " 
Snag Picture Taken chain " 


a Mask bit is set to 1 to enable the interrurt condition. 


Seatac HANDLING OF INTERRUPTS, FAULTS, AND ERRORS 


@ me oe om oo ke oe ee ee ee ee se ee yO Oe ee ee om oe et 


Fetch detected favlts witt ke handlec ty converting the or 
to a 1&€ tcde and fpessing it to X¥, When X¥ executes the 
instruction it will do a Hardwere Cail Procedure CHCF). 


XM Gnterrupts will be bandled at the end of the current 
instruction if the interrurt 36 enabled, 


fost ¥W errors will be handled immediately by cesdfreezine 
and allowino the S®C to set up arn irstruction retry. CRAM 
errors wiil ceuse a@ Live freeze and wait for the S¥C to do 
@ wnicro-instruction retry. 


MCACK error information wilt ke decoded by Xm regaraless of 
the destination cf the cata oar whether it is for the 
current instruction or 2 tuture ore. The decode ust 
Geter@mine the destinatien, whether it is for the current of 
a future instruction, ard whether it is a fault, an error 
cr a corrected error. 
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Blwe KANDLING GF INTERRUPTS, FAULTS, AND ERRORS (Continued) 


Cf the errers reported ir the MCACK error i<inforretion 
field, onty Undiaqgits in Address and Limit Error. are 
failures that will result im an HCP, 


Faults returring to Fetch will use the 1&6/1A op path. 


Faults returning to the X® will be hendled when they are 
recced from the queue, ker data bith a fault is popped, 
the XM feult rterruct F/F ts set. The F/F can be tested 
ty the microcede or will cause a Franch te the interrupt 
coce when an GFLIT branch is attenpted,. The interrupt 
ricreccae wili determine whether the fault wes detected by 
X® wicracode er the KCACK, 


]f the MCACK error inforaation field indicates ar error for 
e future instruction and the Notry flipfice is reset, it 
vill be handled inmediately ty deadfreezing and catling the 
S¥C to do an ==irstruction retry. lf the error is for a 
future instruction end the notry ftligfler is set, it will 
te handled by retry when the current instruction is 
finished. If another error occurs, it will replace the 
earlier one on a first-worst basis. Jf the error is for 
the current instruction, it is bhandted itinmediatety by 
cesedtfreezirg. A MCACH to XM interface parity error is 
treated the same as if it ceme in the error i=infornation 
field. In each of the above cases, it 16 un to the SFC to 
cetermine what tyoe of recovery should be atteneted while 
the MM herowere determines when and what type cf stop to 
co. (Refer to Arsendix @ for details.) 


Fetch-xX™ jnterface errors set FETCHERR, 
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528 ONC INTERFACE 
5.8.1 1G COMPLETE SIENAL 
The 10 Compiete stanals are scurceo by the I0MC end tussed 
to ail of the xM%s, 
Feat ane 1G COMPLETE 
Indicates that a Real Time IC cperation hes cemeleted. 
NORMAL 6 SORE ETS 
Indicetes that a Normal 10 operatior has completed, 
Peres 10 EOPCEE Te 
Indicetes that an IO kes terminated with an errer, 
5 we Bee Xf POLL 
Scurced by the IGMC, indicates that the IC Cometlete tires 
are valid, True for two clocks. 
S243 FARITY 
Even perity accross the IC Cenmplete Lines. Generated hy 


----UNTSYS 


tke FOR*C. Farity is checked only i the particular ¥éM is 
teirg polled, otherwise no checking is done. 


Pricr Writter Consent Recuirec for Bisciasure Of This Data==<G 
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5.8.4 TAKEN ang NOT TAKEN 


ee a Ge om we Sr me ek Be ee ee ee OE Gr ee on oe oe 


These Lines are used to reseond te the roti, they are 
tussed to all the ¥M%s ang ICGKC*s, 


ene XW PRESENT 


Incicates tc the 10MC thet the TAKEN and NOT TAKER” are 
valid. 
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5.8.6 FOWC INTERFACE OPERATION 


Each X® has t 


thet 


indicat 


service, Ther 


of 10 


comrpl 


hree mask bits in the irterrurt mask register 
e the tyoe of YO complete it is armed te 
e are three more bits that indicate the tyre 
ete interructs the interface has accepted. All 


six cf the flags can ke set and cleared by the micrococe. 


Fach 


cre at 


aicng 


XM kas 
a tie 
with pC 


a dedicated colt line. An IOKC eells the X¥Fs 
via the fecur poll tines (Cone for each XM) 
olline the Xf"*s., 10"C vill incicate which type 


cf 160 compiete has occurred, The selectec XM will respond 
te the pell ty asserting X¥ PRESENT and either one of TAKEN 
cr NOT TAKEN Cbut not beth). If the interface is enabled to 
receive any 


are indicated, 


branch. 


Tre 


of the IC completes, it will accent all that 
and will dinterruct the module at Orlit 


followira table cefires alt possitle conbinetions 


criver out by XM in reserense to ae poll. 


X® PRESENT 


The entire 7 
transaction, 


Figure 
siaqnal 


5354: 7 
from 


iC TAKEN iC NTAKEN NEANINE 


ma em em DY ee a] ee a am ee we ee 


t @ CRFLINE/XM DEAD/ 
¥® NOT PRESENT 


0 4 Incorrect Oreratian 
1 6 Incorrect Ogeratior 
1 4 Incorrect Operation 
ii Q Incorrect Operation 
ui 4 POT TAKEN 10 

4 g TAKEN 10 

1 4 Incorrect Cperatior 


nterface ais based on twe clocks per. any 
Refer to the tininge diecram ard exglanaticn in 
he two clock timino is edninistered ty a 

Sic called AKFZBUSREFOP which is registered 


inside X¥ before beino used. 


The folloving conditiens will ciseble the I10FC Interface. 


AL Xf 
BH XK 
C_ XK 


eeeelfAISYS Prior 


DEAD 
OFFLINE 
OK 2S TOF 


Written 


Cinterrnatl error conditicnr) 

(via the maintenance chair set Fy SC) 
(CREG rarity error, Frocessor HALT, 
FUTURE error, STOP event) 


Consent Reouired for Disclosure Of This Daeta---00009399 
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ACLOCK 1$H (20) 
TTLFCLOCKOH 
ABUSCLOCKFL 
[DSMCTTLREFL 
TAXMATTENDSP 
IBXMATTENDSP 
ICXMATTENOSP 
[DOXMATTENDSP 
LOREAL S$$$$P 
[OERRORSS$$P 
TONORMAL $$$P 
E1OCSTAKENSP 
E1OC$NTAKENP 
ETOCXMPRSNTP 


1 2 3 4 5 6 


TRANSCRIPT OF 1/0 COMPLETE INTERFACE TIMING EXAMP 


1 SET XM-A ONLINE 
SET XM-B OFFLINE 
SET XM-C GFFLINE 
SET XN-D OFFLINE 
START A NORMAL IOC ON IOMC~A 
IOMC-A POLLS XM-A WITH NORMAL IOC: NOT TAKEN 


2 START AN ERROR IOC ON IOMC-B 
IOMC-A POLLS XM-B WITH NORMAL IOC: OFFLINE 
IOMC-B POLLS XM-A WITH ERROR IOC: NOT TAKEN 


3  IGMC-A POLLS XM-C WITH NORMAL IOC: OFFLINE 
IOMC~B POLLS XM-B WITH ERROR I0C: OFFLINE 


4  TOMC-A POLLS XM-D WITH NORMAL [OCs OFFLINE 
IOMC-B POLLS XM-C WITH ERROR IOC: OFFLINE 


3 SET XN-C ONLINE 
START A REAL IOC ON IOHC-A 
ITOMC~A POLLS XM-8 WITH REAL IOC: OFFLINE 
IOMC-B POLLS XM-D WITH ERROR IOC: OFFLINE 


& ENABLE XM-C FOR REAL Tac 
IOMC-A POLLS XN-B WITH NORMAL IOC: OFFLINE 
IOMC-B POLLS XM-A WITH ERROR IOC: NOT TAKEN 


FIGURE f=5 10C TIRING EXAMPLE 
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ACLOCK 1 $H (20) 
TTLFCLOCKOH 


+ + : 
: : 5 =: ABUSCLOCKFL 
PEA LAE EAA Py ene eer 
ee ae rr Sateen: eae ee. eee. ae LAXMATTENDSP 
Tr] + a" ie 2 | + ‘ IBXMATTENDSP 
goed! © | CEA Se ea ee ee es ee ee od cee S Bee ee 4 Sah aS Says gel ab ease Meee daw tg des SE 
eal AC eae fs : Ma cos ICXMATTENDS$P 
‘a tees dei vias stam, (ase “a es Re a eg ec i eh ek eae ee oe eee een Oe acre AS eee, 
is \gaeaa i . > I DXMATTENDSP 
aah eV sale mln eit “Me ta Snes a Ss es os 1 9 I ca ht a cn Ei hk aa, a, seca s,m! Neat fe ny’ Gal “chao Saad et ie fas Sy ek a 
om : 3 ‘i : : fi LOREAL $$$$$P 
Re a te i ee ae ee IOERRORSS3$P 
i. pA a : . [ONORMAL $$$P 
Ss St a ain St es a es ! So eee ad at i a ee Ca a eat mle cae ly ech Seed cess mee nl Fa a Sa a aes eee 
Wik. . ae ewer fog © ean Sao en r—]_____JETOCSTAKENSP 
wiipatdees + z aes a Ta a fiskcee > eae | eee hoe EIOCSNTAKENP 
tae se ee abe. a ao. alle J EOC MUP ONTE 
i 8 me 10 ll 19 


7  TOMC-A POLLS XM-C WITH REAL IOC: TAKEN 
IOMC-B POLLS XM-B WITH ERROR [0C: OFFLINE 


8 IOQMC-A POLLS XM-C WITH NORMAL I0C: NOT TAKEN 
IOMC-B POLLS XM-C WITH ERROR IOC: NOT TAKEN 


9  IOMC-A POLLS XM-D WITH NORMAL IOC: OFFLINE 
SET XM-D ONLINE 
SET XM-B ONLINE 
ITOMC-B POLLS XM-D WITH ERROR IOC: NOT TAKEN 


10 ENABLE XM-D FOR ERROR IOC 
ENABLE XM-A FOR NORMAL IOC 
TOMC-A POLLS XM-A WITH NORMAL IOC: TAKEN 
IOMC-B POLLS XM-A WITH ERROR IOC: NOT TAKEN 
11 TOMC-B POLLS XM—B WITH ERROR I0C: NOT TAKEN 


12 ENABLE XM-C FOR ERROR IOC 
TOMC-8 POLLS XM-C WITH ERROR IOC: TAKEN 


FIGURE 5-5 IOC TIMING EXAMPLE (Continued) 
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6 CLOCK CIRCUITRY 


th + +--+ 7. 
2 2 


The XM runs on a 48ns clock with a 16% margin. The clock 
is gated to retain data integrity after errors, to aid in 
Giagnostics (See 7.3), for breakroint generation (See 
Section 7.22), and to produce synchrenizinga weit states 
without the use of uCode weit loops. 


621 SELF STOP CONDITIONS 


In the event the XM wishes to stop itself, it uses the Fold 
function of the registers to prevent any change of state to 
those pieces of logic that resnond te one cof the twe 
conditions tisted below, 


1) Livefreeze: a continuable stop; the X® is partially 
frozen, but all data and state is preserved 

2) Deadfreeze: a catastrophic stor of the entire XM, wherein 
data or state or both are lost 
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batal LIVEFREEZE 


Livefreeze takes place when a continuation is reauired 
after the condition causing the stop goes away. This 
assumes that the stop condition can go away, that the 
module data integrity has been maintained, and that no bad 
transmissions of data took place as a result of the stor. 


Livefreeze is used under the following circumstances: 


1) uPC address stop (See 7.2.) 

2) Read RBUS or OPG@ queue when queve entry is not 
valid 

3) Request AWBUS and previous request denied 

4) OpLit branch when Fetch pace not valic 

5) CREG parity error 


In Case 1 and 5, the meintenarce processor must disable the 
stop and also reset the condition which caused it. In Case 
5, it must also rewrite the bad ficroword. Case 2 is 
removed when awaited data is received from the RBUS. Case 3 
is removed when access is eventually granted. Case 4 is 
removed when Fetch sets Fetch page valid. 


To prevent data from teing iost while a module is in 
livefreeze several safegquards have been estatlished. 


The safeguards ares 

4) The RBUS queue and CPQ are not live-frozen 

2) The loading of the Memory Requestor interface is frozen 
but the transmission and resetting of the bus reauest is 
not live-frozen 

3) The Fetch queue is not live-frozen 

4) The firmware orogrammers have been advised to limit the 
number of outstanding requests for return dats on the 
RBUS to 8 (the number of entries in the RBUS queve). 


Failure to obey this rule results in the RBUS aueve 
overflow condition, which generates deadfreeze. 
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beled LEADFREEZE 


Oo ee ee ao BP ow we Os em 


teadfreeze is used to stop the module after a fatal error 
te detected, The clock is stopped cone clock after the 
detection of the error because errors can rot ke resolved 
until after the nendecision edae of the clock. The medule 
wilt not be able to recover without intervention in the 
form cf a cipeclear or maintenance reinitialization. The 
deadfreeze tit is set by the conditicn causing the error, 


See 7.3 "Self Stapp" for deteiis of xX error detection. 


Two types of storage elements are used in the Xs 
1) Positive edose triagered registers 
2) Level sensitive Latch structures 


There are several forns of the type 2 storage elements, the 
hass store, the mem requestor acdress file, the input 
ovueues, the Litfile, the orocrammable Ptest functions, the 
CRAM, and the stack, These are descrited as hidder state 
teceuse they are not cirectly viewable or shift cheirs. 


Gacel REGISTER CLOCKING 
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The registers are clecked with the standard xm clock. 


€acad CRAM WRITE 


soo un Ge em oe oy om ee 


There are three vieces cf information that need te be 
shifted in the chain te perterm a Control Store Write. The 
date to be written is shifted into the least sianificent 
144 bits (CCREG). The acdress to be written is shifted irte 
the next 14 bits tn the chein on the CSADR register. 
Finally, the write enable bit, CRAMbBE, is shifted in with « 
"4", To complete the write cycle, the module waits for the 
RAVKKRTEN pulse from the S¥C, 


eaeaeliNIS¥S Frior kritten Consent Required fer bisclosure Of This Data--=-(0006490 


{ 1993 5204 


UNISYS CORPORATION few eee en ene eee ee meee eee + 
ENTRY/VEDIU® SYSTERS GROUP | 
PASADENA CEVELCRENRENT CENTER | VSiC EXECUTE FODULE (XM) 
| . 
UNISYS Pim ee ee eee er eee eee ene ec eee enens 
CONFIDENTIAL ENGINEERING DESIEN SFECIFICATION Rev. 8 Paoe 129 
6.2.3 STACK CLOCKING 
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The Stack recuires a write enable oulse which is satisfied 
ty the standaro xm clock. 


Oo 
@ 
tat 


FAR STATE INITIALIZATION 


a ms oO OO em Oe OR a OR a 


kan in the XW fails inte twe cetecories Fy the way it is 
used; Peao/Write anc Reed onty. Read only RAMS need to he 
teaded by wmaintenarce erior te runring ary ucode. 
fead/write roam may he <initializec for fault detection 
Leurcoses. 


Comet LETFALE ENITIALIZATION 
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Litfile will be loadec ky shift chair settina of address in 
the CREG ditfile adcress field, putting data to he Loaded 
into the Drec, setting tLittile Write Enable (LFRKE) on the 
chain, and the RAMWRTEN pulse. LFWE wild reset itself efter 
the next clock. 


6ese2 PTEST PNETI ALT ERY TON 


FIEST ram data will be ¢laced in the DREG, address of one 
tyte replicated S&S times in the AUREG, functtan number in 
the PTEST function select field of the CREG (CREGI28:5]), 
the FTWE bit on the shift chair set, and the RAMWRTEN 
culse. The PTWE (PTEST Write Enable) flirn=-flop is wired to 
reset on ery nornal cleck. 
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FETCK QUEUE INITIALIZATION 


We et er EN em ow Gk es es ee Ge Eo me ae: mS Ge fer om ats Ge ee me ms me eS 


Yhe Fetch Oueue should fhave been written into by Fetch 
tetore the ¥M can reac it. A reac attenpt, tefore Fetch 
sets the pace valid, will freeze the XM; therefore, no 
initialization will be done, Faintenance may wish to write 
deta with proper carity to prevent oarity error reports 
during meintenence reac just after cecver-or,. 
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6.3,4 SCRATCKPAD FJNITIALIZATICN 
The ¥F should heve written into a scratchpac tecation 
tefore it attempts to read it: therefore, there is no 
tarokare initialization carability crovided fcr the 
ecratchoad, aintenance way want te erite gocd poerity into 
the scratchcad toe crevert fcrerity errors trom being reported 
during méeintenance reads, 

6035.5 MASS STORE INITIALIZATICN 
Like scratchpad, the Wass Store will have no hterdware 
initialization but wmaintenance may want to initialize at 
rower up using shitt chain Loao routines, 

6.35.6 REUS GUEUE INITIALIZATION 
Tte Rbus queue may net te reac by the XM until valid data 
js returned from menory; therefore, initialization is not 
neceseary. Any attemrt te read FEQ kefore valid date 
arrives, will cause a live freeze, 

6.3507 CPERAND QUEUE INITIALIZATION 
The Gperand Cueue, Like the Reus Queue, causes a freeze if 
read ketore velia cata ts returned to jt. It does rot 
require initiatizatior. 
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7 WHINTENANCE FEATURES 


Maintenance consideraticns in the X® include the followinas: 


1) All registers on shift chains 

Z) Step togic 

*) Petection cot XM internel errors 

4) Brarch ristory file 

5) Date register on the scretchead inout 

€) Parity on external Pusses 

7) ALL hidden state storage accessible directly fron 
reaqisters except the reauestor Lergth scratchoads, 


7.1 SELFT CHAINS 


There ere 4 shift chatine per X¥¥,. The contret beard has the 
contrel chain atong with the maintenance chair. Resident 
on the dete card is the date chain and its maintenance 
chain, The waintenance chein cortents can be altered 
dynamically; whereas, the other two chains reauire that the 
nodule be stopped. Felow is a list of the actual location 
of the various fields rvithin each chain and their 
corresponding length. 
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CRAIN ECs 27615 BITS LONG. 
YHW IIIA IIT IAAI IGA ATI ATTIC IIT THM TUITE REREKUEEKE 
A TIMER, paeeoee 565] % 
4 (Sees eee Ss Sse 4 
A CHAIN LENGTH -=> 56 BITS. % 
i LOCATION ----e== > Oho, % 
2 SBi PIN seeeee= > PUG. % 
vs S0C FIN =----- > Re. FART # 3 41995 6507 v3 
YULEUME UG TELE YTE TU AUGIE AG DTMUELLAG TA MENEGUELE TURAL 
TIRERERE 13 4 TIPER DETECTED AN ERROR, 
TOUTCTR a3 & TIPECLT COUNTER, 
TCUTFRTY 13 4 TIMEGUT COUNTER PARITY. 
TASKFRTY +; % TASK JFIMER FARITY. 
TASKTIFER Se3 % TASK JFINER COUNTER. 
ERR OKCOPY 43 # ERRGR Ok FROM FORCE ERRCR, 
FORCER 13 % FORCE ERFCR, 
USECPRTY 1; % MICROSECOND COUNTER PARITY. 
USECCTR 43 @ MICROSECOND COUNTER. 
USECEYAC C3 4% MICRCSECOND SYNC RIT. 
USECSYNCE e3 %Z DUPLICATE USECOND SYNC BIT. 
CRARWE ¥3 Y CONTRCL STORE WRITE ENABLE. 


YULIIUGE CULTS I GHIA IMIG LIDAR T TGA TALLIES 


% FRZCTL4. ECL564-5139 

| 

i CHAIN LENGTH --> 52 PITS. 

A LOCATION -eeme= > TUFF. 

hk $D1 PIN -ee2%ee= > HIS. 

$20 PIN seer ee > Ot. FART # 3 1996 2489 

YRIUT HE UIA LIMULUS MTD BRILL ELG GALI ETERNAL 
UNTIGAU 1; ~Z UNDIGIT AT TRE AU INPUTS. 
NONFATAL 1: % MCACH NFATAL ERROR INDICATOR, 
GFRZDAS 1; % DEAD FREEZE DISABLE. 
STOFEVENT 43 % STOP EVENT INDICATOR. 
REMEMBER 1; % STGP EVENT REMEMBER FLAG. 
FOPFPAGE vs % POP FETCH PAGE. 
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PFSTOPAND 
BFSTCPOR 
FETCHERR 
DATA=PIT 
CREADA 
CREADE 


ao Me Ba HO 


REGISTERED RF STOP AND, 
REGISTERED EP STCP OR. 
FETCH ERR DETECTED INDICATOR. 
DATA FIT FOR ThE CURRENT PAGE, 
CONDITIONAL READ A INDICATOR, 
CONDITIONAL REAC B& INDICATOR. 


eeeelINISYS 


FAKEDFRZ4 
FAKEDFRZi 
FREZCOREPTY 
FRZCODE 


TESTCOCE 


NOREATA 
FUTURERR 


NOFPAGE 
AWEUSY 
CREGERR 
XMDEFD 
FTESTERROR 
FFOZERROR 
FRPBERROR 
FRPAERROR 
ERRCROK 
FRUXPERKGOR 
PMUXAERRGR 
RWAUCERROR 
RWAULTERROR 
REAND ERROR 
REAR TERKOR 
RFCTAGERROR 
FROERRDIS 
TIMNFRERROR 
SEGQCERROR 
SEGQTABERR 
SEGTCDERR 
FRECTERRGOR 
INTFEERROR 
INTFAERROR 
XRDTERROR 


XMDUERROR 


Wal Ce ee ee en en ey 
se Re Be VE Be Be ve 


ot 
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pony 


we 
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Be Bn Ve we wy 
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2ND CYCLE OF FAKE BFR7Z. 
TST CYCLE OF FAKE DFRZ, 
FREEZE CGRE PARITY. 

HOLDS THE FREEZE CODE. 
CUSED FOR FUNCTION TEST) 
HOLDS JHE TEST CODE. 
CUSED FOR FUNCTION TEST) 
NO VALID RRUS/OF@ ENTRY. 
FREEZE DETECTED SOME CLOCKS 
AGO. (FETCH FELATED) 

NO VALID FETCH FAGE. 

Aw BUS REGUEST CENIFO. 
CREG FARITY ERROR, 

X® DEAD FREEZE INDICATOR. 
REGISTERED PTEST FRROR. 
FPG@2 SLICF C & 1 ERROR, 
PARITY ERROR ON FRR PORT. 
PARITY ERROR ON FPA FCRT. 
FRROR TGNORE REGISTER. 


RE~REGISTERED 
RE-REGISTERED 
RE-REGISTERER 
RE-REECISTERED 
PRE-REGISTERED 
RE=REGISTERED 
RE“RECISTERED 


PREUXB ERROR. 
PRUXA ERROR, 
RFEWAUG ERROR, 
REWAUT ERROR, 
REAWU ERROR, 
REAR ERROR. 
RECTAG ERROR, 


FROCTL ERROR CISABLE, 


RE-RECISTERED 
RE“RECTSTERED 
RE-REGISTERED 
RE-RECISTERED 
RE“REGISTERED 
RE-REGISTFRED 
RE-RECISTERED 


TIMER ERROR. 
SEQ@2 ERROF, 

SEGTA/B ERROR, 
SEGIC/E ERROR. 
FROCTL ERROR, 
INTRPTB ERROR, 
INTPPTA ERROR, 


REGISTERED X¥¥D ERROR. 
CMOST SIGNIFICANT HALF) 
REGISTERED XMPD ERROR, 
(LEAST SIENIFICANT HALF) 
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LEER LEE UGRE UA UUY ELUTE TIT ETE TTA AGU ERDE 
4 INTRET2. ECTS 12-447) (SLAVE CGPY) Zz 
ee % 
% CRAIN LENGTK -=> 66. % 
y LOCATION e22¢2+< > JUNG. A 
% SOIL PIN saescee > FIle v4 
4 SDO PIN seeenere> MTS, FART # =: 1996 1€06 ¥ 
BRULEE ANTENA U EY UY EUGENE UE ETGETLYAGLLUELEAGGG AGG GERREUDAVEREE EE 
% INTREY ARRAY #7.°S5SLICE PB) 
ERE CREB 12 % FATAL HARDWARE ERROR 
CLR SMCINT 43 % CLEAR THE SWCINT BIT IN STOP 
% ARRAY, 
% internal commands 
| ee 
SETXPEVNTE 4: % SET XW EVENT, 
SET.ZIPCE i: % SET INTER-PROC COMM BIT. 
PRANCK,OKR 12 Y BRANCE OK, 
LI}, OkKB 43 % LOAD INDEX CK, 
ITFEUSL DE 1: % INTERNAL FBLUS eee ENABLE. 
y sess sierra aa “i tasers“ “ds an 0 Se Ge gs ve foes 
LATE.LFRZE 13 % LIVE FREEZE DELAYED 4 CLOCK, 
% ECPI CEES se) cater iece 
, 
COPFARKITYE 1: % COPRCCESSOR GATA PARITY. 
COPDATABSG 43 % COPROCESSGR PATA BIT fi, 
CGOFPRATAB=1 Ve % u " ee 
COPDATAE-3 13 4 " a we 
COFDATAB]= 1; % . “ ide Ce 
COPVEALIDB TV: % CGPROCESSOR DATA VALID. 
Z Icvre interface 
er 
UNUSEDIC T: z UNUSED BITS IN THIS SLICE. 
v4 interruct bit 
Z oe ee om oe ee ee oe ee 
INTERRUFTR ts 2 INTERRUPT. 
INTINHIBTE 1: % INTERRUPT JARIBIT. 
% aaa reaqister eB 
% we ee es ee ees cs oo ee 
SNAFICTAKF 1 % SNAP FICTURE TAKEN INTERRUPT, 
TPCP Te % INTER=-PROC CORM INTERRUPT, 
TRACDEBUGE 1: % TRACE OR DEBUG INTERRUFT. 
FAULTE 12 % FAULT INTERRUFT. 
S®C.INTE 4 % SMC INTERRUPT, 
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z timeout control 
) 
TOGATER 43 % TIMEOUT ONE SHOT GATE. 
z ey flask recister 
x ton ey 950 Ge asm es ee ee es 
TIMCUTHSKE i: 4 TIMEOUT 1 MASK, 
TIF .%ASKB 13 % TASK TIMER FAULT MASK, 
TTISMASKB 13 % TASK TIMER INTERRUPT BASK, 
REAL. MASKB 413 %* REAL TIME 10 COMPLETE fASK. 
ERR .RASKE 1s % FRROR 10 COMPLETE MASK, 
NGRM.RASKE 13 % NORMAL 10 COMPLETE MASK. 
v4 interrupt reqister A 
re 
TIVNECUT.2B 13 4 TIFPEQGUT 2. 
TIRECUT.IB 15 7 TIKECUT 1. 
TSKTI®MFLTE 1; % TASK TIMER FAULT INTERRUPT. 
TEKTIMINTB 1: % TASK TIMER INTERRUPT. 
REAL.IOCE 1 % REAL TI*F TO CORPLT INTERRUPT. 
FRRGR,IGCB 1s % ERROR IO COMPLETE INTERRUPT, 
NCRW, 1OCE 1: % NORMAL IG COMPLETE INTERRUPT, 
vA test conditions 
Yo 
FECREVEATR 12 Y FETCK EVENT, 
MISC FEFI6 1: 2 MISCELLANEOUS FLIP-FLOP 1. 
®ISCJFFUR 42 % MISCELLANEOUS FLIP-FLOP @. 
GCOVFLOKE 13 % GLOBAL OVERFLOW, 
LOVFLOWE 1: Y LOCAL OVERFLGh. 
GCOWLE 13 4 GLOBAL COW LOW, 
GCOMEHB 1; % GLOBAL COW HIGH. 
LCOFLE 1; % LCCAL COP LOK, 
LCOMES 1; 2 LOCAL COM HIGH 
4 risceitaneouse recister 
y o> or ts om an em Ow om GA ee en > we ey GO ee Ge a DS 
SYSFLUSKE 1: %# SY¥STEP FLUSH. 
FETFLUSKR 1; % FETCH FLUSH, 
NOTRYEB 4 % NO RETRY, 
ECETSNAFPE 1: % SOFT SNAP, 
PRC. HALTB 1; % PROCESSOR HALT. 
FPOFOKE 13 Z MEASUREMENT REGISTER VALID. 
LITERAL 2B 1; “# LIT GIT FOR NON_OP_FP BRANCHES 
A mode reoister 
; 
PROSTAR 5 % PROCESSOR STATE. 
CEBUG LENS ds % BDEEUG INTERRUPT ENABLE, 
SOFTFAULTE 13 2 SOFT FAULT. 
PRIVILGEB ye 2 PRIVILEGED WODE. 
TRACE.ENE 1; % TRACE INTERFUPT ENABLE. 
SNAP,ENB 4: 2 SNAP ENABLE, 


eeemlKISYS Prior Written Consent Feauired 


for Disclosure Gf This Data=-==G0000396 


UNISYS CCRECRATION fe ne re ne ee ee ee + 
ENTRY/MEDIUM SYSTEMS GROUP | 
PASADENA DEVELOPMENT CENTER { VS500 EXECUTE fODULE (xP) 
| 
UNISYS fore a RO A NAS eS SS 
PORCTT EVE SE ENGINEERING DESIGN SPECIFICATION Rev. B Page 136 
WEYL DY ELUUED YG GDDLIEVL UGLY GCKHA ITIL AGUA 
% INTRPT2. C(446-381) C(VASTER COPY) % 
A ee 4 
ri CHAIN LENGTH ==> 66 BITS, 4 
Z LOCATIGN ~--e<= > 10Ké, % 
% SPI PIN eneeee- > Pil. . % 
4 SOQ PIN -<2--=<= > MY5. PART # 3 1996 1606 4 
GED UE EL ALIL LUGE EYE UU GIGGLE IATL 
% INTRET ARRAY & @.CSLICE A) 
FRRORA 1; % FATAL KARODWARE ERROR. 
USECFULSE 43 ~ 7 USEC PULSE FROM IOFC, 
y internal cempnands 
yA oe Ges On oe ee ee oe er ee oe ee me 
SETHREVNTA 13 4 SET Xf EVENT. 
SET.JIFCA 1: Z SET INTER=FPROC COMM PIT, 
BRANCHK.OKA 1: % BRANCH OK, 
Lix.CkA x i % LOAD INDEX CK, 
YFRUSLDA 1 2 TNTERRAL FRUS LOAD. 
Y meen 
LATE WLFRZA 13 * LIVE FREEZE DELAYED 1 CLOCK. 
% ceprecessor interface 
| ee 
COPFARRAITYA 13 % COPROCESSOR DATA PARITY. 
COFDATAA he % COPRQCESSOR DATA, 
COPVALIDA 1; % COFROCESSCGR DATA VALID. 
% TORC are Tacs (not used) 
Y emma OR OE ee 
TAKERA 1: 2 YQ COWPLETE TAKEN, 
JOMCJERROR 1; 4% PARITY EPROR ON IOMC LINES. 
RFALIOCKA s % REAL TIME 10 COMPLETE. 
ERR. ITOCRA 4: % ERROR 10 CONPLETE. 
NCFRICCRA 13 % NORMAL TO CCMPLETE. 
TOMC.POLL ie % POLL CINE FROM TOMC.CATTEND) 
RUSREF le 4 REGISTERED FUS FEFERENCE. 
vA UEP ORUrt bit 
) rT 
INTER RUPTA tT: # INTERRUPT. 
INTINKIETA 1s ZA INTERRUPT INHIBIT, 
% irterruct register 8 
% com moe yy A ee 
SNAFICTAKA Vé % SNAP FICTURE TAKEN INTERRUPT. 
YPCA V3 % INTER=-FPROC COMM INTERRUPT. 
TRACEEEUGA 3 % TRACE OR PEFUG INTERRUPT. 
FAULTA 43 % FAULT INTERRUPT. 
SPC INTA 1: 4 SC INTERRUPT. 


meem=NIS¥S Frior Written Consent Reoutred tor Risclosure Cf This Data---G0000396 


UNISYS CORPORATION fewer ne were e nn ween nee 4 
ENTRV/MEDIUM SYSTEMS GROUP j 
PASADENA DEVELOPMENT CENTER | V500 EXECUTE WODULE CxM) 


UNISYS 


CONFIDENTIAL 


ENGINEERING 


DESIGN SFECIFICATION 


wr Go me eG en Oe ee ee ee es ee ee ee ee gee a ee ee ee ees ee en ee ee ee es ee 


TOEATEA 


TIMGUTRSKA 
TTF RASKA 
TT] .RASKA 
REAL MASKA 
ERR MASKA 
NGRB MASKA 


TIMEQUT.CA 
TIMECUT.IA 
TSKTIMFLTA 
TSKTIRINTA 
FEAL. IOCA 

ERFROR.IOCA 
NORM. 1OCA 


FECHEVENTA 
MISC.FFEIA 
VISC.FFOA 
COVELGWA 
LOVFLOWA 
GOOFLA 
GCOMEA 
LOGOMLA 
LCGhRA 


SYSFLUSHA 
FETFLUSHA 
NOTRYA 

SOFTSNAPA 
FROGHALTA 
VOFGKA 

LITERAL ZA 


eoeemeRISYS 


— 


Re 


a a a 


ee Se ee ee: a ne ene re i ee ee 


Se Bo Be Ys Re Be Wa Be We 


et weed vet we eh et eee 


Be Th WH Be Be Boe Bye 


Prior written 


Se so Re Be We Re 


Se Se Be Be VS Ve 


se 


Consent 


Tt ONE REO RO RP RO MP ON ORE ODE AP AP RP BE ORE AS WE AS DE BP DH RO RE RO RP WH RE DH RE HE AF AS RO AH AT RE RO Are Dr? 


Required 


TYIFEQUT ONE SHOT GATE. 
interruct mesk register 

TIMEGUT 7 MASK, 

TASK TIMER FAULT MASK, 

TASK TIMER INTERRUPT MASK, 

RFAL TIME 10 COMPLETE MASK, 

ERROR IQ CORPLETE MASK, 

NORMAL IO COMPLETE MASK, 
interruct register 

TIVEOLT 2, 

TIMECLT 1. 

TASK TIMER FAULT INTERRUPT. 

TASK TIFRER INTERRUPT, 

REAL FIME 10 COMPLY INTERRUPT, 

ERROR ITO COMPLETE INTERRUPT. 

NORMAL 10 COMPLETE INTERRUPT. 
test conditions 

FETCH EVENT. 

MISCELLANEOUS FLIP<FIGP 1. 

MISCELLANEOUS FLIP=FLOF @. 

GLOBAL OVERFLOW. 

LOCAL OVERFLCk,. 

GLOBAL COF LOk, 

GLOBAL COW KIGH,. 

LOCAL COR LGW, 

LCCAL COM HIER, 
wiscellaneous register 


SYSTE® FLUSH. 

FETCH FLUSH, 

NQ RETRY. 

SOFT SNAP. 

PROCESSOR HALT. 

MEASUREMENT REGISTER VALIO, 
LIT GIT FOR NON_OP_FP BRANCHES 


for bDisctcosure Of This Data---00060396 


| 1993 5204 
UNISYS CGRPCRATLON dere ween eee mene ee + 
ENTRY/MEDIU®K SYSTEMS GROUP | 
PASADENA DEVELOPMENT CENTER } VSGG EXECUTE MODULE (XR) 
| 
UNISYS fo ce neon see ween enema eee nee 
CONFIDENTIAL FNGINEFERING DESIGN SFECIFICATION Reve RB Page 138 
z mode reaister 
% oo ee me oe oe ee eo 
EROSTAA 3; % PROCESSOR STATE. 
DEBUG.ENA 13 % DEPUG INTERRUPT ENABLE. 
SOFTFAULTA 1: % SQFT FAULT. 
PRIVILGEA 13 % PRIVILEGED MODE, 
TRACE.LENA 1; % TRACE INTERRUPT ENACLE. 
SNAP LENA 13 % SNAP ENABLE. 
YIU IIMA UAL AIA IAI IIA IIA IAI AIA AMAIA IAI III IAA ASA MIMI NIE IIMA IAG IG IGG GS. 
x FFGT. eECC3e&C) yd 
9 eee eee ee ne x 
% CHAIN LENGTH <--> 7 PIT, % 
x LOCATION «----- > ARI?2, ¥ 
x SDI PIN ------- > N14, % 
x SPQ PIN -s2e<=2 > N13. FART # 3: 1995 6062 % 
YY YIU II MAYA AAAI IAI III AIA AAAI AIA A IAI AA AAAI AI AAI AAI AI AI III AI AIA IAI 
UNUSED=C 4: % THIS BIT IS NOT USED. 
BREE LE LEYTE EGIL AGLI LITE IAAI AIA IAI I TISAI AI AI IIASA AG 
% FPOT. €Cf479) ¥ 
Ye eee nen ene % 
4 CKAIN LENGTR <--> 1 PIT. 4 
% LOCATION -ee--- > p212. 4 
% SPI PIN -eeeee= > N14, Y 
% $0 oe ~------ > N13, FART # 3 1995 6062 % 
WHHL AYLI II AIA II AI AGAIN ALIA IAI GAYA IIIA IY AUALAYVIYIMIIAIAVISIAGIG IGS 
UNUSED=D 1: ¥ THIS FIT IS NOT USED. 
RYH RIB IIA BEI ALIA I GIA AI AAI AAI AAAI IAI IAM III IAI III IMI AAAI IIMA IAAI NI 
’ FPQ4. ECE 478) ¥ 
% teem e nee nee ¥ 
% CHAIN LENGTH =--> 1 BIT. ri 
4 LGCATICN =-e+2= > FIZ. % 
v4 S01 PIN --=<c-2% > N14, ¥ 
% SPO PIN -erene= > N13. PART # = 1995 6602 % 
LEILA U YAMA AGU A IIIA IAI AI AIIM IIIA LER DIAM I IIMA I AIM IGG UGG 


FRUSTERRA 4 


« 
ga 


wee UNISYS Prior Written Consent 


e 


& 


Reauired for Disclesure Cf This 


FAUS4 DATA FARITY ERROR, 


Data-=-0000U398 


| 19°93 S24 
UNISYS CCRFCRATICN ee 4 
ENTRY/MEBTUR SYSTEMS GROUP | 
PASADENA DEVELOPMENT CENTER | vV50G EXECUTE FODULE (XM) 
| 
UNISYS fr re en ere meee en eee ee eee wae 
CONFIRENTIAL ENGINEERING DESIGN SPECIFICATION Rev. & Faae 139 
FIELITEBIGEEEELDDAREEEIBELLIAVAEIEAEEULEEEETTGHL LEGA UGGEEAGEGLAL 
z FEO, EC{ S77] % 
4 eee eee % 
% CHAIN LENGTH --> 4 FIT. % 
¥ LOCATION --+-e%-- > TG12. % 
x SPL PIN --2---- > N14, % 
% SPO PIN saa ee= > N35. FART # 3: 1995 602 % 
WILT IE HULA AAI UIA AAMT ITAA IIIA ATA AIG II IAAI AMAA IAM IIIA IDES 
FEUSTERRS 4: % FRUST DATA PARITY ERROR, 
KULLU HGH ITT TGA GGA GALT AGEL ELEEAALIDRREEAY 
4 FOI. Ecrl276] x 
Yo eg a te ae te se me Zz 
Z CHAIN LENGTH --> 1 BIT. % 
% LOCATION -2e8-= > K412. % 
% SOI FIN --2eee= > N14. % 
y] S00 PIN -<e-+-- > N15, FART # : 4995 62 % 
KVL EE YG TDG GATTI IGGL GHEE AY 
UNUSEDHE 1: %# THIS BIT 1S NOT USED, 
RU RGGR GHG EUGGAG TUT TIGRE EURAIL EEEY 
v4 FRO, €C£3759 ¥ 
4 Peewee % 
y) CHAIN LENGTH =-> 1 BIT. 4 
ZX LOCATION s=2-<2 > MBIZ. % 
% SDI PIN -#<e+-e2 > NI4, % 
4 SDPO PIN weeees= > N13. PART # : 1995 6862 % 
WALLA CAE ULE MTG, 
UNUSED=F 13 % THIS EIT IS NOT USED. 
BREREUEEEUUULUGIEUERULUEL GAEL TALULA ELUTE GHEE UALEULAELRLG 
r FROT,. ECL3743 % 
4 eee ee % 
% CHAIN LENGTH --> 1 PIT, % 
x LOCATION ~--=== > F2Ie. % 
% SOl PIN ---=- > N14, % 
a S00 PIN s----- => N73. FART # = 1995 6062 ys 
WLLUEUUGE LUGE EEE LYALL LG AGILE 
UNUSEO-G 4; % THIS EIT TS NOT USED. 


meme UNISYS Frior Written Consent Reauirec fer Disclosure Of This Bata==-0C000390 


UNISYS CORFCRATION foece mate tere ane e ee eee + 
ENTRY/FECIUN SYSTEMS GRGUP | 
PASADENA DEVELOPRENT CENTER | v5SuG EXECUTE #ODULE (XM) 
i 
UNISYS fee wear ew nee meme e ne eene eee eee m enero seen 
CONFIDENTIAL ENGINEERING DESIGN SPECIFICATION Reve B Pece 140 
KRU HHUA AEA AL II AI AI IAI IIA IAI MALI IAL IAAI IIIA YAMA MT AIAG GG 
4 FROCTL. FCL273-317]9 4 
Ye ew ee nee eee Y 
% CHAIN LENGTK -=> $7 BIT. % 
% {CCATION ------ > K4K6. ¥ 
% S01 PIN eweece= > Nii. ra 
% £p0 Pan wenece= > NC PART # 3 1995 9659 ! 
WHINY II III AI AE AAI AAI AI AA IIA MGI AIA IAI AAI IIMA III AI IMAI IIIA III IAI GS 
FUTCURER 1: % MCERROR CAUSED BY FETCK Ok Xf. 
EFRRVECTOR 53 % MCACN ERROR VECTOR REGISTER, 
XM WRITE i: % TAG WAS FOR AN XM WRITE. 
XMREADD 1; % TAG WAS FOR XM REAC, 
FAULT 4; % FAULT INDICATOR FLAGS 1/PAGE. 
REUSTAEE 1 %<~ | 
RBUSTAGS 1; 4% | 
RBUST S64 13 % | 
RBUSTAG3 1: % | RBUS TAG FIELP FROM HMCACR. 
RBUSTAG2 1: % | 
RRUSTAG4 1e 4 | 
RBEUSTAGE 1: <= | 
RBOVL DZ 1; % THE FCLLLOWING & F/F*S 
RBGVLDE 1; ¥ ARE TEE VALID ENTRY FLAGS 
RBGVLDS 1: % FOR THEE RBUS® 
RAGVLDA 1; % 
RBQVL D3 1: ¥ 
RECVLD2 1; ¥ 
PBGVLD4 13 % 
RBOVL DO 17 ¥ 
RBGADR 3; % CURRENT REUSQ READ ADDRESS, 
CRCEVLRS is % OF OB FAGES VALID FLAG 
OPOAVLDS 1; % OPCA FAGES VALYD FLAG 
OPOEVLD2 1; ¥ OPGB FAGE2 VALID FLAG 
OF RAVLD2 1: % OPGA PAGE? VALID FLAG 
CREGBVLDI 1: % OPOB FAGEY VALID FLAG 
CPOAVLO1I 4; ¥ OPOA FAGEY VALIC FLAG 
CPOEVLDE 1: % OPGB FAGEQ VALIP FLAG 
CEGAVL DE 1; % OPOA FAGES WALID FLAG 
ROVRIDE 13 % OPFOR VALID OVERRIDE.SET AT 
% OPLIT BRANCK,RESET IF CORRECT 
% DATA IS RECEIVED,BASICALLY THE 
% 2ND DATA FOR THE CURRENT CPQR,. 


----UNISYS Fricr Written Consent Reouired for bisclosure Cf This Data---G0G0U399 


UNISYS CORFORATION poe n tee eee eee ane eee + 
ENTRY/MEDIUP SYSTEMS GROUP { 
PASADENA DEVELOPRENT CENTER | vSut EXECUTE MODULE (xm) 
i 
UNISYS fen mewn ewe em eer em eee meee ee eee eee 


CONFICENTIAL 


ee 


ENGINEERING DESIEN 


SPECLTFICATION 


om oso em cays OO OS MO ey OO er ee ey ee ee ee Oe ow wD 


ACVRIDE 1; % OPGA VALID OVERRIDE.SET AT 

% OPLIT BRANCH,RESET IF CORRECT 

¥ DATA IS RECEIVED, BASICALLY THE 

% 2ND DATA FOR THE CURRENT OPOA, 
FEVALID3 13 % IF SET, FFAGE3 IS VALID. 
CATAHITS ‘3 % If SET, FPAGE3 CPQ DATA 

% WUST BE READ BY THE XP. 
OPTIMAL2 13 % MICROCODE FLAG JNDICATING 

% THE GF KAS SHORT OPERANDS. 
FEVALTD2 13 9 LF SET, FRACEZ IS VALID. 
DATAKIT2 13 2 IF SET, FRAGE2 OPO DATA 

% MUST BE READ BY THE Xf, 
OFTINAL2 1; % SEE OFTIMAL2. 
FPVALIO4 1; ¥ IF SET, FPAGE? IS VALID. 
pATBKITI 1; % IF SET, FPAGE1 OP@ DATA 

¥ MUST EE READ BY THE XM. 
OPTIMAL 1; %¥ SEE OPTIWAL2, 
FRVALIOG 1; % 1f SET, FRPAGEO IS VALID. 
DATAKITG 1: x IF SET, FRAGEO OF@ DATA 

% MUST PE READ BY THE XM, 
OPTTWALD Vs 4 SEE OFTIMAL3. 
XKFRAGE 2; % ¥N*®S CURRENT FRAGE POINTER. 
RBUSCERK 1; % REUS TAG OR FRROR VECTOR 

% PARLTY ERROR, 
OF RE GUEST 13 2 1F SET, "OF* SEND THE LAST 

% FPUS TRANSFER 
FRUSCTLERR 4; % PARITY ERROR OVER FRUS1/2 

y CONTROL LINES,OR FETCH TRYING 

% TO WRITE INTO THE CURRENT XM 

% PAGE. 


VII VIII VVIIAAHAT HII I TTT VDI VITA UILIV IIA IAI LTT UIT IUULIAITALER 


x FPQ2. ECL316] ¥ 
Go tee nen enn 7 
x CHALN LENGTH =-> 4 RIT, % 
% LOCATION sree > MAKE. % 
7 SDI PIN =--=-"- > ROO, Y 
x $D0 PIN =----=- > Ku2. PART # : 1995 7356 x 


GLU HAYLIE TIATED ULLAL ITIAI ALTA TE EAL URLUDAELEREERS 


FRUSZERRY 


eeee(lNISYS Prior ri 


ig 


tten 


Consent fReouired tor 


4 FBUS2 DATA FARITY ERROR. 


Disclosure Of This Data---GC000390 


UNISYS CORFOCRATION free ween eee eee renee en 4 
ENTRY/MEDIUN SYSTEMS GROUF | 
PASADENA DEVELOPMENT CENTER | v50G EXECUTE FODULE (xR) 

| 
UNISYS Pane wee ee ew ne ee nen rene ene ee en ene 
CONFIDEATIAL ENGINEERING DESTEN SPECIFICATICN Rev. B Pace 142 


ae mm we es a Oe One De: ea 


Ree I ee ee ee Ss eee ee Ss ee ee 


RhGd SEEN RE NEN DT ARON ERE RMER REMARRIED ERATE REID EAGAN CAMEL ALRASS 
4 FFO2. CC315) % 
FS a a ae es % 
4 CHAIN LENGTH --> 1 FIT. 4 
vA LOCATION =----- > P2eké. 4 
2 SOI PIN s=s-=-=> ROG. % 
4 S00 PIN eereere > KUe. PART # : 1995 735€ % 
ZREREERE GUGM LELLD ALAA LE EULER ELUKLI RUAN REENEEL HAGEL 


FEUSZERRD 


MEhETEGEALEDABDA 


XMSEQ1, 


4g % FBUS2 DATA PARITY ERRGR, 


UV UKUI DALTILE RAL ULI AGED AY 
ECL 314-287) 


CHAIN LENGTH ==> 2& BIT. 


SNL PIN =------ > NO4. 
S00 PIN aeeo sae > KO2. PART # : 1995 7554 


2 h 
z 4 
h % 
7 LOCATION eereee > b204, % 
& r 
i v4 

% 


WIDIDMATIDEL EG 
STKTOPMD 
UP CRD 
BISNCHITD 
EFGiLFT®D 


STK FIRMDB 


eee=efRISYS Frior & 


WHUUGLULEKUKEEMLEEELS YH UIUUAIUAI III III AAI AIA IAI III IS IIA 


123 % 12 MSE"S CF STKTOP IN SEO4D. 
12: % MICRC=FROGRAM COUNTER, 
1; % MISCONPARE BEYWEEN SEG1D AND 
% SEGIC SETS THIS F/F. 
1; % POINTER TC CLDEST KISTORY FILE 
% ENTRY. 
2s % STACK WRITE POINTER, 


ritter Consent Required for Disckleasure Cf This Data-=--g0000390 


UNTSYS CCRPCGRATION Fe eine eae oe eee emcee oe ee ene + 

ENTRY/MELIUM SYSTEMS GROUP | 

PASADENA DEVELGPRENT CENTER { Vout EXECUTE FODULE (X®) 

| 

UNISYS fo SM 

CONFIDENTIAL ENGINEERING DESIGN SFECTFICATIGN Rev. B Face 443 
FDTD ITH ADMHAMIIDTIITI T E UT UEUU ETRE EG ELUTE EGURELLAL GATE LLGUEEGREAY 
a XMSEQ@T. ECT 286-259) é 
ei a re en a v4 
h CHAIN LENGTH <--> 2% BIT, % 
4 LOCATION -22--- > THR4, % 
y; SOL PIN eee enree > NO4, hn 
4 SBG PIN tm Sm > KI. PART # 2: 1995 7554 % 
RKEETALEIREEETIEUTL UGE KEAGTH IMGT KTAVULUEL TURE ELL ATI ULGAEREEBESL 


STK TOPIC 12; % 12 MSE'S OF STKTOP IN SFO1C, 
UPCKC 12; % WICRO-PROGRAM COUNTER. 
NISMCHIC 43 % MISCONPARE BETWEEN SE@1C AND 
% SFG1B SETS THIS F/F. 
HFILPINC 13 % POINTFR TC OLMPEST HISTORY FILE 
% FNTRY. 
STKPTRMC 23 % STACK WRITE POINTER. 
WLU LILLE IU BI AIS LMA IAAI AL IAAI AAI AIA IAI IAAA AAI AIA IAI AGI IAAI 
y KNSEQT, EC{258-231) % 
Yo een ee ee nen eee ¥ 
x CHAIN LENGTH --> 28 BIT. % 
t LOCATION =----- > K4D4. y 
x S01 FIN <-+--<- > nG4, : 
x SPO PIN ---5-5- > Kb2. FART # : 1995 7554 ¥ 
UMW HAI AT MAI AMAIA III AA IAA IA IY IAI IAI IAI AAAI IA AGIAN IASI AA AIA IM III IIIS 
STK TOPKE 2; 7% 12 MSE*S OF STKTOP IN SEO1R, 
UPCKP 123 % MICRO-PROGRAM COUNTER. 
wMISWMCKTE 1; % WISCOMFARE BETWEEN SEG4B AND 
% SEGOTA SETS THIS F/F. 
HEILETME 43 % POINTER TC OLDEST HISTORY FILE 
% ENTRY. 
STKE TRICE 2; % STACK WRITE POINTER. 


eeeelWNISYS Frior Uritten Consent Reouired for bisclosure Of This BDete---G0900396 


eee ee ee em oe oe ee ee oe er > oe 


UNISYS CORECRATION fete ere meeewe weer emcee sae 4 
ENTRY/MEDTUR SYSTEMS GROUP | 
FASADENA DEVELOPMENT CENTER | vV5u0@ EXECUTE FKFODULE (xM) 
| 
UNISYS force mnawme new een wee eee mee eee eee eee 
CONFIDENTIAL ENGINEERING DESIGN SFECIFICATION Rev. F Peoe 144 
UIE ILE TAGE IAG TAMIA IH II AMIGA AALIYAH A IAAL, 
¥ XMSEQT. ECT 230-207] % 
% me tee ewe nee eee ¥ 
% CHAIN LENGTH -=> 2&8 BIT, % 
% LOCATION --<--= > P2D4 ¥ 
r] SPi PIN ereneee > nO4, % 
% SDQ PIN -se2ee= > KN2. an Ho: 1995 7554 % 
GUY UAUI TAU AIAG AAG TAI TTI IATA ATMA DAG IIIA AIA IIIA AAI 
STKTOPMA 12: % 12 MSE*S OF STKTOP IN SEOTA, 
UPC A11<07 5: % WICRO“PROGRAM CCUNTER. 
CEVECTOR 7; 
RISKCHITA 1; % MISCORPARE PETWEEN SEG@7A AN 
% SEQ@10 SETS THIS F/F. 
KFILFIBA : % POINTER TO OLDEST HISTORY F 
% ENTRY. 
STKFETRMA 23 2 STACK WRITE POINTER, 
LEG UL HGH AI AIAG ISLE THEI A TIVITY ITALIA LIA MAL IUAUUIYGIALULAI EY, 


4 XMSEG2, ECT 2u2=-1917 % 
, % 
4 CHAIN LENGTH --> Te EIT. v4 
% LOCATION -=s-2% > FERC. % 
Z S®i PIN =e-eee2 > Re. % 
y SDO0 PIN ------- > JT5 FART # 2: 1995 7956 4 
QR EH ELL EY DLE EEE Y ELE LEE EG LEYTE TY EEG LY ULL EE LUY AED EEL LYMEGYIYYEYYYLY 
STK TOPLE ee % 2@ tSBtS OF STKTOP, 
UPCLE 23 % MICRO-PROGRAM COUNTER. 
STKCVELCE 15 ~Z FUSHIRG A STK ENTRY INTO 
* TRE STACK SETS OVERFLOW. 
STKUNFLOB 1: % POFPING AN EMPTY STACK 
% SETS UNDERFLOW, 
STKFULLE i; % FUSHING THE 4TH ENTRY INTO 
% STACK SETS STACKFULL, 
STKENTYB 1: 4 STACK EMPTY FLAG. 
VISMCRLE 43 4 
HFILFILEG 1; ~Z HISTORY FILE POINTER, 
“STKPTRLE an 4 @ *S BITS GF THE STACK POINTER 


eweem UNISYS Frior kritten Consent 


Requires 


for Disclesure Of This Bata=--GCEGU0290 


UNISYS CORPORATION Poe ecee nese ene come n eee + 
ENTRY/BREDIUPN SYSTEMS GROUP | 
PASATENA BEVELCPRENT CENTER | VSG EXECUTE FCDULE (XP) 
| 
UNTSYS doce see seem One eRe ee ee ee 
CONFIOENTIAL ENGINEERING DESIGN SPECIFICATION Rev. B Page 145 
LER EEE LEER EELUEEGR GREY EYE TELA GALAGA GGG EEEG ES 
yi XMSEQ@2,. ECTIS0-<+179) ys 
{ i  <Seidcoctenstensusceos ¥ 
a CHAIN LENGTEK ==> 72 BIT. % 
yi LOCATION ------> MSBE. y4 
4 SDI PIN s=ae=e > RU2s # 
vi SPO PIN excren= >» $15, FART # = 1995 7956 % 
LEME ERLELAKEEBLBRERREBELERERERELEGELLEGEG UTRECHT 
STK TOPLA 23 % EXPLANATIGON YS ICENTICAL TO 
UPCLA 23 % THE SEQ2B SLICE ABOVE. 
STKOVELOA 4: y] 
STKUNFLCA 13 yi 
STKFULLA 1: % 
STKMTYA 4: hi 
MISNCHLA 13 ¥ 
HFAUILFITLA 13 % 
STKFTRLA 2: 7 


CER EILIAIUITDILI LGU G LIKE UEUAULIDT GILL UEURULEEGMGGLY ALLEGEDLY 


% TRE CHAIN FROM EERE ON IS NOT STRAIGHT FORWARDS THE FOLLOWING 1S ¥ 
% P LIST CF THE CHAIN FROM BITS 178-G: (CONSISTING OF S CREG CRKIPS) % 
4 3 
% 17&-— LOCATION ==> D2RU, LENGTH -=> 6, SDY -=> A11, $DO <-> A2 ¥ 
4 LOCATION --> TUBG, LENGTH --> 6, $D] <=> A114, SDO <=> G2 ¥ 
% LOCATION ==> K4BQ, LENGTH ==> 6, SOI ==> A114, SDC -=> AD2 &% 
% LOCATION -=> F28U, LENGTH =-> 6, SPI <--> A11, SDO ==> AG2 ¥% 
x LOCATION <=> ROI2, LENGTH --> 6, SDI -=> A117, SPO <=> AG2 4% 
x LOCATTON ==> D2BQ, LENGTH -=>27, SD1 <--> PG4, $00 ==> K14 4% 
% LOCATION ==> I0B%, LENGTR -->27, SBI -=> POS, SPO ==> K14 % 
x LOCATION ==> K4BU, LENGTH -->27, SOI --> PG4, $D0 --> K14 % 
x LOCATION ==> P2BD, LENGTH -=>27, SDI ==> POG, SD0 ==> K14 ¥ 
x LOCATION <=> RG6I2, LENGTH -=>27, SOI <-> FOQ4, $00 =--> K14 ¥ 
% €Ob== LOCATION ==> F612, LENGTH -->14, SDI <=> NG4, SDO -=> COI ¥ 
4 Zz 
% CREG FART # 2 9995 8057 7 
UYU II AAAI AT II AAAI AAI AAAI IAI IAA UII IAI AAI AAAI AI AIA AIAN II III AGLI AISA 
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UNTSYS CORFCRATION 
ENTRY/MEDIUP SYSTERS GROUP 


PASADENA DEVELOPMENT CENTE 
UNISYS 
CONFIDENTIAL ENGINEER 
UNUSED-H 13 
SPAREGS 5; 
WH UI AHI AAI ARIA AMAA. 
UNUSED@1 1: 
SPAREG3 S; 
RYU UIMR ILIA IIIA AAAS. 
UNUSED=J 13 
SPAREG2 2 


UNUSED-K 
SPAREG? 
ARE ELRERERELEELBBGS 
UNUSED=L 
SPAREEQ 
QUEER EURUUEELEELELEGLEE 
CREGSPARE 
CRAPPARITY 
FPAADR 
CPGPREQ 
CREG128 
FROFGSEL 
SPAAER 
SFRADR 
SFWE 
SFINSELZ 
SPINSEL4 
SPIMSELO 
SFCADR 
CREGT1IS 
CREGIOS 
CREGTUS 
PTESTFUNC 
FIREGLIO 
NSOCHPR 
LUFUNC 
LUASELT 
LUASELG 
LUESEL 
CREGO? 
LITAOR 
LITSEL 
SWE 
RSSEL 


md ed RP UT we RE UT wet 


Ro me Re FH Be Be wo Yo Bo Me J Ve Va WE Be we 


TD at 2 TO = CAD Dd ee A) A UT ee a et a eI ek fl 


no TG Se Be We BAe VS Ve MWe BWe BVH WE Ba Yo Ve We Be we 


meee NISYS Pricer Written C 


ase 


feces one ee wan emo meee ee 4 
| 
R | VSG EMECUTE FODULE CXF) 
| 
of oe oe ce co oe tee ne ee ee es ee ee 
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OM es we pe OS ee a om OM em a om OR Ow ee OM OP ee OT EN Os om ee oe Oe es oe eB os OE Gs oN oD ee oo ee oD 


x ECl(?&=-173). 
% SELECT CRAM BIT TO BE REPLACED 
TUK UGUILILUF UTI TIIVTBAUAUCELEULBUEUGELEERLLEEN 
% ECLI¢2-167). 
% SELECT CRAM BIT 10 BE REFLACED 
VER EUUELD DULL ULLUELUULEEERUEUELKEKEAKEEELKLKRERELAKRKE 
4% FCLV66@-1619). 
4 SELECT CRAM BIT TO BE REPLACED 
EUR EEAEEEEULEGEUGUAEEY TUTTE GT ULLAL EELEEUELKG 
42 €CC1é6-155), 
2 SELECT CRAM PLT TO BE REPLACED 
VRE UHEDE IML TMU GTULULG GALLEY SG 
x ECC(54-149), 
% SELECT CRAM BIT TO BE REPLACED 
METRE URUVG LULLED EELLGAALKREL EG 
% EC(14&=141., 


7 
ae 
ne 
~ 
ae 
Ne 
Pad 
~e 
= 
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UNISYS CORPORATION tone e nem ee een ene ¢ 
ENTRY/MEDIUR SYSTERS GROUP | 
PASACENA BEVELOPRENT CENTER | V500 EXECUTE FODULE (xm) 
| 
UNISYS toe ween e enna we ee eee ee nee eee eee renee ne 
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ee en ee ee ee ee ee ee 


WSREGLD 1: 
MSADRSEL4 1 
MSAGRSELD 42 
ROCHE 5: 
RGSPADR 2; 
RODSEL ae 
RGASEL a 
ROLSEL a: 
PRASEL 33 
FMESEL4 13 
PRESELG 1 
PMRAEFUNC 4s 
PRE FUNC 4: 
CREC4® 1% 
CREC4? 4; 
CREGGE 1: 
CREG4S 1: 
CREGLS i: 
FMREELD 4; 
CTLOUTSEL 1: 
KE OFGREG 1; 
DREGLO 1s 
CREG39 1; 
AUASEL 3: 
AUBSEL2=4 Mar} 
AUBSELE 12 
CREGZ2 te 
CREE34 42 
CREGZU 1; 
CREEC?S as 
TESTSEL a 
INTCND é3 
UMUXSEL 3: 
PUSE 13 
JUMPADR 14: 
LULU EE REMIT EEGUEEUEULAEE LERNER EGNGEVGREUEL AGL LG NEES 
CSADR 4; % &€CC13-0). 
UV E EYELETS LEGLLAL AREER 


vA SOT TG xKMC, 


CENENDS 2 EXD OF CHAIN, 
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UNISYS CORPGRATION foereeennnene wae enone een + 
ENTRY/MEDIUN SYSTENS GROUF | 
PASALENA DEVELOPMENT CENTER | VS0G@ EXECUTE MODULE (xm) 

{ 
UNISYS Pee eee eee een ee ne een eee nee een enne 
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wee Ga as GE ENO Ue Ge es co ea ee as ee oe we te ee oe ee ee ey et me oe ee 


DREKEGLTGURRERERELE PRAE ET RAVE ERO NEASE TD RUA RAGE E AE DER REAN ARAN ERED 
h END OF CHAINLIST.START REGISTER LIST 
BURL IGA IIMA IAAT IMD D VAD ADAMI IIIA IAAL ROKANKG ree 


REGLIST ECs: 
eC 33 
UPCPRATIHN07:3 % FIRST COPY CGF THE UFC 
OPVECTORS % COMRINEP FROM SEGQTA AND SEOZA, 
UPCLA # Zz 
CREG 63; 

CREGSPARE; % SPARE REGISTER BIT ROT USE 
CRAMPARITYs % EVEN FARITY ACROSS CREG 

qo ts cem cen MISCELLANEOUS CONTROL= 
FPAADBRS 2 ADDRESS TC FETCR PAGE A FORT. 
CPGBREG:?: % GCPOR GATA REQUEST. 
CREGI28&? 2 NOT USED 
REOPOSEL; 4 WHEN SET IT SELECTS RBC 

fo Tastee SF CONTR CLeereeeseeee= 
SFAADR; % SFA ADPRESS FIELO 
SPRADR: % SPB ADDRESS FIELD 
SPE; 4 WRITE ENAFLE TO SP 
SFINSEL?; % J WRITE DATA INFUT SELECT 
SPINSELT3 % J TO SCRATCKPAD, 
SPINSELOS % J 
SPCADBR: 4 WRITE ADDRESS TO SF. 

| i leiateeietetenen PITEST CONTROLS e eee" 2= 
CREGTIO; % JY DATA INPUT SELECT TO PTEST. 
CREGTOs x ] 
CREGIRR: | 
PTESTFUNCS? % PTEST FUNCTION SELECT. 
FIREGLOSs % PTREG LOAD LINE. 

, aoe mem ee LU CONTROL ses e emer cce - 
WSDCMPR; A MOST SIGNIFICANT DIGIT 

% COMPARE IN THE LU, 
LUFUNC?: % LOGIC UNIT FUNCTION SELECT, 
LUASELT; % SELECT TO LU A=INPUT. 
LUASELGs Z 
LUBSEL; 2 SELECT TO LU BeINPUT. 
CREGG3; 4 NOT USED. 
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| 199% 5206 
UNISYS CORFCRATION fa nee eee ee en ee eee enn ene + 
ENTRY/®ERTUM SYSTEMS GROUP | 
PASADENA DEVELOPMENT CENTER 1 v500 EXECUTE MODULE (XM) 
| 
UNISYS ee meee one wore eoe 
CONFIRENTIAL ENGINEERING DESIGN SFECIFICATION Rev. PB Fage 149 
%oocescee= LIT FILE CONTROL eoneH= 
LITADR; % LITFILE AGQDRFSS,. 
LITSEL: % SELECTS BYTE LITERAL INSTEAD 
% OF THE LIT FILE. 
¥ocoemee --MASS STORE CONTROL=---= 
VShE? % WASS STORE WRITE ENABLE. 
WSSELs % MASS STORE INFUT SELECT. 
RSREGLD; % WASS STORE REGISTER LOADS. 
NSAURSEL1: % J WASS STORE ADDRESS SELECT. 
VSADRSELG? ae 
Yo emeeemene MEM RG@STR CONTROL o<-=— 
ROCMD: 2% REQUESTOR COMMAND FIELD, 
RQSPADR; * REQUESTOR SF ADDRESS. 
PGDSEL; % REQUESTOR DATA SCURCE SELECT. 
ROASEL?: % REQUESTOR ADDR SOURCE SELECT. 
R@LSEL? ¥ REQUESTOR LENGTH SOURCE SELECT 
%o omeenenn PRUX/CONCAT CONTROLo== 
PRASEL: % PRUYA INPUT SELECT. 
FRBSELIs * J] FMUXB® INPUT SELECT. 
PYESELD; a | 
PYAFUNC:? % PMUXA FUNCTION SELECT. 
PMEFUNC: % PMUXB FUNCTION SELECT. 
CREG4B8: % J THIS TS THE CONCATENATE 
CPEC&7: % 7 FUNCTION FIELD. 
CREGGE: | 
CREG45; yj 
CREG4&4; z 3 
PRREGLD; % PREG LOAD. 
%oweermne=MISCELLANEOUS CONTROL= 
CTLOUTSEL: % CONTROL OUT MUX SELECT. 
REOFQ@REG; % RECPG REQUEST LINE. 
DREGLD; % DREG LOAD LINE, 
CREG39¢3 % NOT USED. 
%omececcs= AU CONTROL << e eee ee ne 
AUASEL: % AU A=INPUT SOURCE SELECT. 
AURSEL2-13 % AU B=INPUT SOURCE SELECT. 
AUBSELQ: 
CREG32; % 7 AU FUNCTION SELECT. 
CREG31; 7 1 
CREG3G; | 
CREGZS: ¥ 4 
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UNISYS CCRFGRATION 4 eee ee me me 4 
ENTRY/MEDIUP SYSTEMS GROUP | 
PASADENA DEVELOPMENT CENTER | V5G0 EXECUTE FODULE (XM) 
| 
UNISYS freee RR Re ee 
CONFIDENTIAL ENGINEERING DESIGN SFECY FICATION Rev. 8 Fage 156 
4 se eweres SEQUENCER CONTROL ----~ 
TESTSEL; X TEST CONDITION SOURCE SELECT. 
INTCHKD; ~Z YNTERNAL COMMAND FIELD. 
UNUXSELs: 2 NEXT RPICROATHRESS SELECT. 
PUSK: 4% STACK PUSH BIT. 
JURPADR & % BRANCE APDRESS FIFLO. 
THIS KEGISTER CCNTAINS ALL THE 
XMERROR 32: % ERROR INFORMATION IN THE XW, 
XNDEAD: {ites eee eno meee ees eee ome 
XREDTERROR: “z< INDICATORS ONLY.THEY GO NOT 
XMDOERROR: %< CAUSE FREEZEJ RESETTING THEW 
FRUXBERROR? 4a< WILL NOT CHANGE ANYTHING. 
FRUXAERRORS; a6 CTRESE ARE COPTES) 
REAUGERROR; %< 
PFWALLTERROR? ae ALL THESE SET 1 CLOCK AFTER 
REPROERROR?: %#< TRE ERROR F/F GETS SET. 
REAMRIERRORS: %< CHECK XD FOR POSSIBLE ERROR 
FCTAGERRGR; v< 
PTESTERROR; Eker ewes eee wee ere eee ere reer 
ICMC. ERROR? “Ze 
TIMEOUT. 2E? Z< 
TIMNEGUT. 2A? x< 
JIMERERR: a¢ 
FROCTERROR? “<< 
FRQ@ZERRIIR: %< TF ANY OF THESE ARE SET CHECK 
FRPRERROR?: %< XC, CPROBABLE CAUSE) 
FFAERROR: Ze 
ERRORR: Y< 
ERRORA? %< 
RBUSCERR: zS 
MISWCHUD: ZS 
WISMCHYC? %< 
@ISMCKIB; RS 
MISMCHTAS u< 
STKOVFL OE; “a6 
STKUNFLOB; “é 
MISNCELB?s %< 
STKOVFLOAS eS 
STKUNFLOA; 4< 
VISMCKLA ¥ Et vans ene eee 
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UNISYS CORPORATION fae ween we eer ee eee eee eee ne 4 
ENTRY/NEDIUN SYSTEMS GROUF | 
V500 EYECUTE MOPULE (XM) 


PASADENA DEVELOFMENT CENTER | 
| 


UNISYS fe ee ee ee eee een weene 
CONFIDEATIAL 
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FETCHERROR 


WCERROR 


STACK TOF 


FPVAL TC 


63 


FETCHERR; 
FRUSCTLERR; 
FEUSTERRG; 
FRUSTERRZ; 
FEUS2ZERR 12 
FRUSZERRE # 


4; 


XN KRITES 
XWREAD: 
FUTCURERS: 
ERRVECTGCR @ 


LIVEFRZ g; 


SOFTSNAFA: 
PRO.JHALTA? 
FUTURERRs: 
STOPEVENTs 
AWBUSY?: 
CREGERR? 
NOFPAGE; 
NORDATA # 


Cus 
STKTOPMA: 


STKTOPLA & 


4s 


FPVALID3; 
FRVALID2: 
FPVALID(: 
FEVALIDO # 


eeee(iNISYS Frior Written 


SET FY ANY FETCH RELATED ERROR 
FETCK CONTROL LINE ERROR. 
FBUST RATA ERROR. 

va et a 


FEUS2 RATA ERROR, 
" " " 


ERROR CAUSED BY AN XM WRITE 
ERROR CAUSED BY AN XM REAL, 
ERROR CAUSED BY FETCH. 


MCACK ERROR VECTOR, 


Ne TON Ne 


SCFT SNAP @lT. 

FROCESSOR KALT. 

FETCH RELATED ERROR, 

STOP LOGIC CETECTED EVENT. 
AWBUS ACCESS DENTED. 

CREE FARITY ERROP, 

NO VALID FETCH PAGE. 

NO VALID RBUSG/OFO DATA, 


THESE ARF TRE 12 MOST SIG BITS 
OF THE STACKTOF FROM SEOTA, 
THESE ARF THE 2 LEAST SIG BITS 
OF THE STACKTOP FROM SEQ2A, 


ME DS ag Rw 


* VALID FLAG FOR EACH FETCH PAGE 
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i 
UNISYS en en ee ee 
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INTRPREGAA 6; % INTERRUPT REGISTER A (SLICE A) 


TIMEQUT, 4A; 
TSKTIMFELTAS 
TSKTIMINTAS 
KEAL ICCA: 

ERRUE.IOCAS 
NORM.ICCA # 


INTRPREGBA 63 % INTERRUPT REGISTER B (SLICE A) 


SNAFICTAKA; 
IPCAS 
TRACDFBEUGA; 
FAULTA; 
SECCINTA: 
TIMEQUT.CA # 


RODEREGA 65 4 MODE REGISTER IN SLICE A. 


FRO.ASTAA; 
CEBUG LENA; 
SGFTFAULTA; 
FRIVILGEA? 
JRACE.JENA; 
SNAP.ZENA # 


FISCREGA (3 @ MISC REGISTER IN SLICE A. 


SYSFLUSHA; 
FETFLUSHA?: 
NOTRYAS 
SOFTSNAPAS 
PROHALTA? 
MOPOKAS 
LITERAL2A # 


INTHASKA 6; Z INTERRUPT MASK IN SLICE A, 


TIMOUTNSKA; 
TTF .MASKA? 
TTIT.MASKAS 
FEAL MASKA; 
ERRoMASKAS 
NORM.MASKA & 
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UNISYS CORFORATION fem e me n ee ema eee meer enee + 
ENTRY/MEDIUM SYSTENS GROUP | 
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INTRFREGAB 63 % INTERRUPT REGISTER A (SLICE P) 


TIMEQUT.LIBS 
YSKTIMFLTES 
TSKTIMINTE; 
REAL. YOCE: 

ERROR. IOCR; 
NORM .IOCR & 


INTFPREGEB 6; % INTERRUFT REGISTER B (SLICE B) 


SNAPICTAKE? 
IPCR; 
TRACOEBUGE: 
FAULTE3 

S¥C INTE; 
TIMEQGUT.2E # 


NEOEREGE é? 4% MODE REGISTER IN SLICE 6. 


FRO STARS 
PEBUGLENB; 
SOFTFAULTE; 
PRIVILGEB; 
TRACE.LENB; 
SNAP.ENB # 


MISC REGISTER IN SLICE B,. 


ae 


WISCREGE 7; 


SYSFLUSHB? 
FETFLUSHE:? 
NOTRYEBS 
SOFTSNEPB; 
EROHALTES 
VM CPCKB; 
LITERAL2B & 


INTHRASKE 63 % INTERRUPT MASK IN SLICE FB. 


TIMOUTMSKB; 
TTF.NASKES 
TTILWMASKB? 
REAL .MASKE? 
ERR MASKR? 
NORMMASKE # 
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RAUSGVALID &; 


FEGVLO?; % REUS@ VALID F/F STARTING 
FEQVL Dé; 4% WITH TRE &TK ENTRY. 
RBQVLDS: 

REGVLDA; 

REOVLD3:3 

REGVL D2; 

FPOVLDi: 

REGVLOD & 


OPGAWALID 4; 


VALTD F/F FOR THE OFG@A ENTRIES 
CORRESPONDING TO EACH FPAGE,. 


CPGAVLD3; 
OPGAVLD2; 
OPGAVLDI: 
OPGAVLDG # 


pe ope 


CPEBVALID 43 


CPGBVLD33 % VALID F/F FOR THE GPQ@PB ENTRIES 
OPQBVLE23 % CORRESPONDING TO EACK FETCH 
GPGEVL DI; % PAGE. 
OPGRVLDE &F 

DATARIT 4s 
DATALITS; * DATAHIT FOR EACH FETCK PAGE, 


DATAKIT2; 
CATARIT13: 


DATAKITO # 

OPTIRAL 4; 
GFTIMAL 3; % OPTIMAL FLAG FOR EACK FETCH 
OPTIMAL 23 % PAGE. 


CPTIMAL 1; 
OFTINALD & 


FEUSZERROR 23 


FRUS2ERRI; 
FEUSQERRO # 
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UNTSYS CORPORATION fe cee ee ee ee eee ee eee eee + 
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SE@YNASNCH 4; 


WISKCHIDS 
RISMCHIC? 
MISKCHTES 
MISHCHIA # 


SEQG1TD DETECTED 
SEQTC DETECTED 
SFEG1B DETECTED 
SEQTA DETECTED 


A A ad 
> Ie Te 


TFRUS4 sy 


SPAADR; % TRE INTERNAL FBU 
SFBADRS: % BITS FROM TRE CR 
SFCADEKs % SOURCE DATA FOR 
FYTESTFUNC: 

MSECNPRS 

LUFUNC; 

PSADRSELT: 

LITADR: 

PMAFUNCS: 

PNEFUNCS; 

CREGGE: 

CREG47: 

CREG46 # 


IFPARITY4 1; 


LITSEL & % PARTTY OBIT OVER 


© ew ae oe @ ee 8 OO oo oe Be a 


P Pege 155 


me ee ES ee ee es Oe OE Ge em ae Be om eo 


MISMATCH 
MISMATCH 
MISNATCH 
MISMATCK 


$1 USES 
EG AS 
FPUST. 


INTERNAL FBUS1 


YFLGADI i % INTERNAL FBUST LOAD, 


FMBSEL1 # 
1FBUS2 7; 


LUASELYT; 
RUSPADR; 
ROQLSELs: 
CREG4&4: 
SFINSEL2; 
VP SADRSELG?: 
CREG29 & 


SON 


TRE INTERNAL FBU 


IFFARITY2 ‘ 


er 


CREG4S # 


bul 


seme UNISYS Frior Written Consent Reautrec for Disclosure 6 


ARE USED AS SOQURTE DATA FOR 


S2.e 


PARITY OVER INTERNAL FRUS2, 
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TFLOAD2 1; 
PKBSELU # % INTERNAL FBUS2 LOAD, 
TFBUSADR 3; 
CREGS2; % THE INTERNAL FBUSES SHARE 


THIS SET OF AGDRESS LINES 


~e 


CREG3173 
CREG30 8 


MSADFSEL 2; %* MASS STORE APECRESS SOURCE 


MSADRSELIT: % SELECT. 
FSADRSELU ff 


FMBSEL ya 
PRESEL 4s: 
FRESELG # 


LUASEL Qe: 
LUASELT; 
LUASELG # 


SPINSEL Ses 


SPINSEL 2; 
SPINSEL1; 
SPINSELO # 


CONCATFUNC 53 


CREG4S: % THIS IS TRE CONCATENATE 
CREG4(; 7 FUNCTION FIELD FROM CREG. 
CREG4E: 

CREG4&5¢ 

CREGG4& #. 


AUBSEL ej 


SUBSEL2=1; 
AUBSELG & 
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PASADENA GEVELOPRE 


UNISYS 
CONFICENTIAL 


NT CEATER 


FNGINEERING 
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ALFUNC 


45 


CREG3¢; 


CREG31 
CREGAG 
CREG2G 


FYESTSEL 


s 
e 
2° 
9 


P 


iN 


CREGIIG: 
CREGCTUS: 
CREGIGES & 


7 
% 


TRIS 18 TRE AU FUNCTION 
FIFLD FROF THE CREG 


DEIR VDR DREGE EUR LAVAL ELIE T UTR U RDU RRUEKLEEN UALR REN KG 


% TRE FOLLOWING REGISTERS KRAVE BEEN INTRODUCED FOR RAP 


LOAD/VERIFY & 


MEE ULITIKLILUET TEAK oP UML UTTI EVAL UELUELL UAE KEELEERY. 


CSADBR2 


a3 


SPAADR; 
SPBADR? 
SPCADR; 
FOSPADR; 


CSADR 


SPPDABR 


Hf 


ce 


SPAADR; 
SFBADR 4# 


SPWRADE 


23 


SPRADRs 
SPCADR & 


LITRbBADR 


af 


SFAARDR: 
SFEADR? 
LITADF & 
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% 
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me NE re 


CONTROL STORE ADDRESS. 
DUPLICATED TO PRESERVE PARITY. 


USED AS SCRATCEPAD READ ADDR 
DURING RAN LOAD/VERIFY,. 
DUPLICATED TO PRESERVE PARITY. 


USFD AS SCRATCEPAD WRITE ADDR 
DURING RAW LOAD/VERIFY. 
DUPLICATED TO FRESERVE PARITY. 


USED AS LIT FILE READ ADDRESS 
DURING RAK LOAD/VERTFY., 
DUFLICATEN TO PRESERVE FARITY. 
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STACKADR 6; % USED AS STACK POINTER DURING 
% RAM LOAD/VERTFY.DUPLICATED 
STKPTRNA; % $0 AS TO AVOID WISMATCHES. 


STKPTRMB; 
STKPTRMC: 
STKPTRND; 
STKEPTRLAS 
STKPTRLR # 


TFP AER 2: % INTERNAL FBUST/2 PAGE POINTER 
% OURING WRITE. 
CREGT1U; 
CREGIOG # 


INTERNAL FBUST INPUT DATA 
WHICH INCLUDES THE PARITY BIT 
AT THRE SB POSTITION,. 


PFEGSTNP 14; 


Ne DO Re 


LITSEL 
SFAADR¢ 
SPEADR; 
SFCADR: 
FTESTFUNC? 
*#SDCMER? 
LUFUNC; 
NSADRSELT: 
LITADRS: 
FRAFUNC 2 
PREFUNC; 
CREG4E; 
CREG47; 
CREG46 # 


TFBUS?NP a % INTERNAL FBUS2? INPUT DATA 
%Z WHICH INCLULES TRE FARITY B1T 
CREG45; % IN THE MSB POSITION. 
LUASEL 1; 
ROSPADR: 
RGLSEL: 
CREG44; 
SPINSEL??; 
VSAORSELEG? 
CREG29 # 


memeUNISYS Freior Written Censent Reouired for fisclecsure Cf This Data=--009000390 


| 1993 524 
UNISYS CORPORATION $a ee ee ee ee eee eee 4 
ENTRY/MEDIUN SYSTERS GROUP | 
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na WA Em a I eK ee ae ee Ne am aes me ee wet 


FRAADRX2 2: 
RGOLSEL? 
FFAADR # 

TFADRX2 é3 

CREGSPARE 

OPOBREG; 

CREG128; 

CREG32:2 

CREGAie 

CREGSU # 


s 
ca 


STKFLUS 2; 
CREGSPARE; 
JUNPADR # 

HFILPTR é; 

HEILPTMD; 

KEILETMC; 

KEILPTMB; 

KRILPIMAS 

KEILPTLB; 

HEILPTLA # 


oo ae i a ee ee ee ay A 
Z 4/8186 CHANGES. 
ELERELELTEELEECUEALE 
RBUSTAG 7; 
KAUSTAGE; 
KEUSTAGS$ 
REUSTAGA4:? 
REUSTAGS; 
REUSTAG2?: 
RBUSTAGT: 


PBUSTAGH # 


mema(thISYS Frior bwritte 


aS eh SF we Oe oe a om SL es SS es Ge en ee ee ee ee ee ee es Se eS 


TNTERNAL FRUS READ-ADERESS 
TS DUPLICATE TO MASK QFF ANY 
CREG FARITVY ERRORS, 


INTERNAL FEUS WRITE-ADDRESS 
TS PUPLICATED TO MASK QFF ANY 
CREG PARITY ERRCRS. 


FAKE REG THAT INCLUDES THIS 
BIT AS TRE OVERALL CREG PRTY, 
WRITE DATA IS SET HERE. 


HISTORY FILE POINTER. 


LILLE TUETLLALLIIGUTIGIEGRELERERLEELBEEREEIELLGEGSL 
arse FOR RBUS@/GFG READ & WRITE ROUTINES. 3 
LELAEEEEEULGREUETE LER EULTAT ELL RLULLALDTELEY 


GLE 


% REUS TAG REGISTER, 
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UNISYS CORPORATION + 
ENTRY/MEDIUR SYSTEMS GROLIP | 
PASADENA DEVELCERENT CENTER | 

| 
UNTSYS 


CONFIRERTIAL ENGINEERING 


| 19932 S2u4 


V5S0G EXECUTE FODULE (XM) 


fuROe eee sew een Sea nae el eee en te eile eens 
DESTGN SFECIFICATICN 


Rev. & Paoe 160 


ee a ee ee i ee ke ee ee 


FBUSTAGK 4; 
REUSTAGE; 
RBUSTAG5; 
RBEUSTAG4; 
REUSTAG3 4 

REOTADR 3; 

RBUSTAG2; 

FHUSTAGIT; 

RBUSTAGO # 


OP QFAGE ce; 


RBUSTAG2; 

RBUSTAGY 4&4 
TFFATRXKe 53 
LUFUNC; 
CREGTIG: 
CREGIO9O # 


JMPADRKX? DF 


LUFUNC; 
SPAADR: 
SPEADR; 
SPCADR: 
JUPFADR fi 


FOREG e3 


RGOSFADR; 
BSSEL # 


FRUSTERROR ¢;5 


FRUSTERRG; 

FRUSTERRS # 
CPVECREG 2; 
OPVECTGOR: 
LiTERAL2ZA & 


ese=mtYNISYS Fricr kritten Consent 


~~ ow 


INP Re 


ee 


Feoquired 


RBUS TAG POPULE TOENTIFIER. 


THAT 
TRAT 


FORTION OF 
TLENTIFIES 


TKE 
THE 


TAG REG 
REO ENTRY, 


THAT 
THAT 


FORTION OF 
IDENTIFIES 


THE 
THE 


TAG REG 
KM PAGE. 


INTERNAL FBUST/2 PAGE ADDRESS 
DURING WRITE. CRAM LOAD/VERIFY) 
DUPLICATED 10 FRESERVE PARITY. 


CREG JUMPADR, DUPLICATED TC 
PRESERVE FARITY, 
USFO BURING RAM LOAD/VERIFY, 


RE@UESTCR REGISTER SELECT. 


USED ONLY IR PATRTESTS. 


USED IN READING OPLIT IN FRG2. 
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ee ar ke ee ee ee ee er er 


ITAGKEG 43 % 
CREGI10; 
CREGIOS; 
CREGIGR: 
AUESELC@—1 & 
ITAGPRTY 1: % 


PUBSELO 


IDATAVALID 13 y 
CREG37 # 

ITERRVECTOR 13 ¥ 
CREG32 4 

IRBCTLPRTY 43 % 
CREG32 # 

UPCMA 2; % 


UFCWA1I-G7; 
GFVECTOR & 


~e 


COPLATAR bs 


COPDATAB<33 
COPDATAB=2; 
COPDATAB=1; 
COPDATARWi # 


UPCE Q3 
UFCRE; ¥ 
UPCLA # 4 
UF CC 2: 
UPCEC? 4 
UPFCLE 4 4 


wemm(NISYS Friar Writter Consent Reauirecd 


INTERNAL 


INTERNAL 


INTERNAL 


INTERNAL 


INTERRAL 


RBUS 


RBUS 


RBUS 


REUS 


RBUS 


12 MS BITS CF 


COFREG COPY B,. 


JAG REGISTER. 


TAG PARITY. 


DATA VALID. 


ERROR VECTOR, 


CONTROL PARITY. 


UPCA, 


CNG COFY CF THE UPC COMBINED 
FROM SEQIB AND SEO2A, 


SRD COPY CF THE UPC COMBINED 
FROM SEQ1C AND SEO2R, 


for bisclosure Cf This Data---yG000399 


| 1993 5204 
UNISYS CORPORATION fo een eee ewe ee we nee neon n ma=t 
ENTRY/MEDIUM SYSTEMS GROUP | 
PASACENA DEVELOPMENT CENTER } vS500 EXECUTE MODULE (XM) 
{ 
UNISYS fee ew eee ee ee eee ee ene eee eee ee eeeene 
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UPCD 2; 
UPCMD; % 4TH COPY OF THE UPC COMBINED 
UPCLR # % FROM SEQ1D AND SEQ2B, 


STACKTOFPB 23 


STKTOPMB; % THESE ARE THE 12 MOST SIG BITS 
% OF THE STACKTOP FROM SEO1B. 
STKTOPLA # % THESE ARE THE 2 LEAST SIG BITS 
% OF THE STACKTOP FROM SEQ2A. 
STACKTOPC 2; 
STKTOPHC; % THESE ARE THE 12 MOST SIG BITS 
% OF THE STACKTOP FROM SEO1C. 
STKTOPLB # % THESE ARE THE 2 LEAST SEG BITS 
% OF THE STACKTOP FROM SEQ@2B. 
STACKTOFD 23 
STKTOPMD; % THESE ARE THE 12 MOST SIG BITS 
% OF THE STACKTOP FROM SEQ1D. 
STKTOPLB # % THESE ARE THE 2 LEAST SIG BITS 
% OF THE STACKTOP FROM SEQ2B. 
REGEND; 
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| 1993 5204 
UNISYS CORECRATION foe cee eee ee ewe ees ee eancee + 
ENTRY/MECIUMK SYSTEMS GROUF | 
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ee en ee ee ee ee 


LRUILULILITT ATUL EUE PL EL EEUU DU AEE REEEELY LIGETI ULE LAE RAL GAY 
% THE FOLLOWING REGISTER TS ADDED TO SFFED UP THE RETRY ALEGORITKM. a 
REREEMEEEEAEIBEREEEEGEUL GREE VALTER ER EL TGV LLL ALS LUA ERS 


RETRYCKAIN 62; % REEISTERS TO RE RESTORED FOR 
% RETRY PURPOSES, 

TIVMEQUT.TAS 
TSKTIMFLIAS 
TSKTIMINTAS 
REAL .IOCA; 
ERROR.GICCAS 
NORM,IOCA: 
SNAPICTAKAS 
PCA; 
TRACDEEUGA:; 
FAULTA;: 
SRCINTA? 
TIMEQUT.2AS 
PROLGSTAAS 
DFEUG.JENA; 
SOFTFAULTAS 
PRIVILCEA; 
TRACEDENA? 
SNAF.ENA? 
TIMNOUTMSKAS: 
TTF.MASKA 
TTL.MASKA: 
REAL. MASKAS 
ERReMASKAS 
NGRMOMASKAS 
TIMEQUT.TB3 
TSKTIMFLTB; 
TSKTIMINTE: 
REAL .10C6; 
ERROR, IOCR; 
NORM, TOCA; 
SNAPICTAKBS 
JPCE; 
TRACCEBUGE: 
FAULTE?: 
SRC.INTE? 
TIMEOUT.2B; 
FRO.STAB: 
OFEUGJENF? 


eweme UNISYS Frior Written Consent feouired fer Diselosure OF This Bata---C000390 


| 1993 5264 


UNISYS CORPCRATION denne neem ew ene eee eee ee eene + 
ENTRY/MEDIUN SYSTENS GROUP | 

PASADENA BEVELGPMENT CENTER {| V5G0 EXECUTE MODULE CxM) 

UNISYS fe cenen ce enee ee ee ee ee eee ese eee eee een 
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we en nea GW GR. we my eG ee SS ee ee: ee ee Ee ee ee ee es ee eee ees ee ee ee ee ee oe Ge ee 


SCETFAULTEB? 
FRIVILGEEB? 
TRACE. ENG; 
SNAP.ENE; 
TIMOUTHSKAS 
TTF.NMASKES? 
TTI.MASKB: 
REALLNVASKE: 
ERR NASKE? 
NGRNV MASKBs 
JOUTCTR; 
TOUTPRTY; 
TASKPERITY; 
TASKTIMR: 
USECPRTY:; 
USECCTR: 
USECSYNC?: 
USECSYNCBSs 
COVFLOWB 
COVFELOWAS 
GCOMLB; 
GCOREKEP: 
GCOMLA? 
GCONHA # 


XMEPROR4 14; % USED BY TKE FAULT FINDER. 


TIMERERR; 
FROZERROR: 
FPBERROR; 
FRAERROR; 
WISNCHIDS 
WISMOHICS 
WISHMCRIBS 
MISMCHTAS 
STKOVELOR; 
STKUNFELOES 
WISRCHLE; 
STKOVELOAS 
STKUNFLOA; 
WISHCHLA 


me==-UNISVS Friar Kritten Cansent Reouired for Pisclesure Of This Data-=--G00G0399 


UNETSYS CCRFECRATION 
ENTRY/MERIUB SYSTERS GROUF 
PASADENA DEVELOFMENT CENTER 


UNISYS 


CONFIDENTIAL ENGINEERING 


oem ee CS GD OS mm oe ee Ge ae Oe we ms RE oe ees om ee ee ee 


XMERROR2 10; 
XMETERRORS 
XMDCERROR; 
PMUYBERRORS 
PMUXAERROR? 
RWAUDERROF? 
RWAUTERKOR? 
REANCERROR: 
REAMTERROR? 
RCTAGERROR;? 
PTESTERROR #f 


¥RERRORS 2; 


LONCL ERROR; 

ERRORA; 

ERRORB & 
KMERRORS 4: 
STKOVFLOE; 
STKOVFLOA; 
STKUNFLOB? 
STKUNFLOA # 


XMERRORS e3 


FFAERFROR: 
FPEERROR # 
FETCKERCRY 23 
FETCRERR; 
FRUSCTLERR &# 
FRU=REG Vu; 
PRESELTs 
PMESELG; 
PRAFUNCs 
PMEFUNC; 
CREC4&R?: 
CREG47; 


wwee@YNISYS Frior 


Kkritter Consent Reouired for 


PESTGN SFECIFICATION 


oa toy me em ee Ta A Oe ne Wom er ee Ke ee ee EY Oe ER a ae et em ey om om or 


% USED FY THE FAULT FINDER. 


# USED EY THE FAULT FINDER, 


27 USED EY THE FAULT FINDER. 
FOSSIFLE FPICROCODE FAULT. 


me 


eS 


USED EY THE FAULT FINPER, 
% POSSIBLE MICROCODE FAULT. 


USED FY THE FAULT FINDER. 


~~ 


USFO EY THE FUNCTION TEST 
DRIVER,TO ITOFNTIFY FAULTY FRUS 
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UNISYS fee ee ee een ee nee nen een new en 
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‘we et wos ou em ese ee mee oe A a em oe ee ee ee oe Go Be Rm ee Om ee Ye ON a Yee oe Oe ee ee Ge ee ee ee oe ee ee a Oe ee ey 


CREG4E? 
CREG4S; 
CREG44; 
PREFGLD # 


TESTRUMBER 6; % USED EY THE FUNCTION TEST ODRI- 
* VER TO IDENTIFY FAILING TEST. 
LUFUNC: 
LUASEL14; 
LUASELQ; 
LUBSEL; 
CREGS3; 
LITADR # 


USED EY TKE FUNCTION TEST DRI- 
VER TO CONFIRM REAL FAILURES. 


REALS=ERROR Ge 


 ~e WE 


SPWF¢ 
SPINSEL2¢: 
SPINSEL1; 
SPINSELUs: 
SFCADR: 
CREGTIU; 
CREGTSG;: 
CREGTGR: 
PTESTFUNC # 


REGEND; 
CHUA ITU BELATED ILTDLMEUEAL ELA RGESLTLELAG ALAR EKEL EES. 


r END OF CONTROL CHAIN REGISTER LIST % 
EEELEUE TE UEEIULTTAGAELLIGIALEDIIDEIR LEILA TLUAG RLU AL HULA ALLA 
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ENTRY/MEDIUM SYSTE®S GROUP | 
PASADEND DEVELOFMENT CENTER | vS50@ EXECUTE FPODULE (XM) 
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X¥ DATA CARD CHAIN LIST 
% WORULE NAME =: ¥MD DATE 2 06-24-85 % 
¥ % 
CATE TOe&UTRE6? % 
CHAIN ED; %XN DATA CARD CHAIN, 444 BITS LONG. 
YER L ELH AINE EEL EEL EI UII IGG IIL YIM MA IIA AAAI IAI GIANG 
x AU2 WOST SIGNIFICANT SLICE. EDL441- AOR] % 
{me ee we ew eee ne eee wenn ¥ 
% CHAIN LENGTH --> 34 RITS. % 
% LOCATION ------ > FEKE. * 
% SD1 FIN execs > C11. % 
7 $DO an wee > P45, FART # : 1°96 0558 % 
LUE EI LE EERE LEGIT TELM LIAL LIMA IMAM ATE 
AUMN-ERROR 1; ZERROR INDICATOR FOR AUR SLICE. 
AUN-EGLOL 1: ZAUR=O FLAG ACTIVE LOW. 
AU-CARRY 13 YCARRY CUT OF THE XM AU. 
CARRY=-8TC6 9; ZCARRY OUT OF REMAINING DIGITS. 
AUM=AUREG 20: ¥VOST SIG. 5 DIGITS CF AUREG. 
AUN ADD 1; %ADDITION INDICATOR, 
AUMBINSLCT 1: ZINDICATES BINARY RESULT SELECTION. 


eeeelNISYS Frior written 


EAMELERRELEELYEGELS F 


Z 
4 


ERRULIIEERMUIY LET RT IGUANAS 


AUe LEAST SIGNIFICANT SLICE, ENC4GE7=-374)] % 
Sroemeo en axnmewO ORO T REET ESSE SSS we eee yA 
CHAIN LENGTH --> $4 SITS. 4 
LOCATION ===-=-> MRKG. v4 
SDI FIN se-eee= > Cit. % 
} SOQ FIN 2e2-"--4 > PTS, PART # =: 1996 6558 % 
GUE EMTUEUGUG EAGT TTT TTL IGGL EED 
AUL=ERFOR 4: ZERROR INDICATOR FOR AUL SLICE. 
AUL=EOLUL 1; ZAUL=9 FLAGLZACTIVE LOW. 
AUL=CARRY VU¢g ZCARRY GUT GF FACH OIGIT. 
AUL=-AUREG etis ZLERAST SIG. 5 DIGITS OF AUREG. 
AUL=ADD a ZAPCBITIGN INDICATOR. 
AULBINSLCT 1; AZINGICATES BINARY RESULT SELECTICON. 
Consent Reouirec for Bisclesure Of This Data---000003590 
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HHI UIAA UI AIA YI LIAN IYI AA IAI AI AIA AAAI AAI AIA MANIA IAI ANIA, 
y PTEST MOST SIGRIFICANT SLICE. EDL373-362] x 
fo een ee een ee ee ee enn ene nee % 
x CKAIN LENGTH --> 12 PITS. % 
¥ LOCATION --<--- > 1612. % 
i SDI PIN ------- > FIA. % 
¥ son PIN =------ S861. FART # : 1995 8156 % 
LIK L REKLAMA IAAL ILIA IAI AAI AAAI AAAI IAI AIIM, 
FIRAMWEN=4 13 YSOFT PTEST RAN WRITE ENABLE. 
PTINMPRTY 1; ~VOST SIG, 26 BLT PARITY ON FTIN, 
PIRAMBIT1® 1; ZSOFT PTEST RAN FIT 18, 
PTM<ERROR 1; ZERROR INDICATOR FOR PTESTM SLICE. 
PTINERTY4 1: PARITY GENERATED OVER PTIN. 
PTRAMPRTY1 13 “FARITY GENERATED OVER PTRAM DATA, 
PTW-PTREG 4; ZPTEST REGISTER. 
PTREGPRIY4 1; ZPARITY OVER PTREG. 
LERANWEN=14 13 %ZLIT FILE FAM WRITE ENABLE. 
YW K LUI LAI EIA IAI III AI AAAI IA IAAI AIA IAA IAI AAAI IAIAAIAIY 


x PIEST LEAST SIGNIFICANT SLICE, ED[364~35U] x 
Yo ww ee ee ee ee ee ne ene teen ene eens x 
% CHAYN LENGTH =-> 12 BITS. 2% 
? LOCATION =---=- > KATO. x 
x SDI FIN --2-02- > P44, ¥ 
’ SPQ PIN --=---- > C01. PART # : 1995 8156 ¥ 
WAKA UAHA AI UAT AI AAI IAAI IAAT INAH III IAA AI IAA LIISA IAI IAA 


FTRAMKEN=)) V3 ASOFT PTEST RAM KRITE FNABLE. 
FTINLPRTY 1; Z#LEAST SIG, eC BIT PARITY ON PTIN. 
FITRAMBITOS 1G ZASOFT PTEST RAM FIT 8. 

PTL=ERROR 1; ZERROR INDICATGR FCR PTEST L SLICE. 
FIINPRTYE i; ZFARITY GENERATED OVER PTIN, 
FIRAMPRTYS 13 ZPARYTY GENERATED OVER PTRAM DATA, 
PILPTREGS TW AFTEST REGISTER, 

FILPTREG2 V3 AFTEST REGISTER. 

FILPTREC 4 13 ZFVTEST REGISTER. 

FILFTREGU A ZFTEST REGISTEF. 

FTREGPRTYO 1; ZPARITY OVER PTRFG. 

LFRAMBWENH=6 1; ALAT FILE RAM WRITE ENABLE, 
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WII AMY AAI AMAA IAL AL AI AMAIA IAI II IAA AAI III AL AIA II IAI IAI IIA IGS. 
x PARITY MOST SIGNIFICANT SLICE. F0[349-336] ¥ 
mee ee ee ee en enna wee wn enee % 
x CHAIN LENGTH -=> 174 BITS. 4 
% LOCATION ---e-- > I0F8. % 
X SDL PIN ---e-~= > RIC. x 
D SPQ PIN --<2er5 > ane PART # = 1995 955 z 
LUI AMY AI AIA IAI AIA I AAAI AM IAI IAI AIA AT AICI IIA IIIA III IIIA IS 
WSREGDIG1 4; ZNASS STORE ADDRESS REG. DIGIT 4, 
SPINMPRTY 13 “xNOST SIG. 20 BIT PARITY ON SPIN. 
FRATOSFIN 1; YUSPINSEL SELECTS FFTCH PAGE A, 
DREGPRTY4 13 YVOST SIG. 26 BIT PARITY ON DREG. 
FRAIN-ERR 1; XERKOR INDICATOR ON PRYUXA INPUT. 
REPRTVERR1 15 “PARITY ERROR ON RBUS DATA FIELD. 
CREGERROR1 i; Z#PARITY ERFOR IN THE CREG FIELD, 
SPREOERR1 1; ZAFARITY ERFOR, WITH SPRBO AS A 
ZFROBABLE CAUSE. 
ICUERRFOR4 1; ZPARITY ERROR,WITH ICU AS A 
ZPROBABLE CAUSE. 
LFICUERR 1: ZFARITY ERROR, WITH EITHER ICU OR 


*#LIT FILE AS A FROBABLE CAUSE. 
FRICUERR1 1; “PARITY ERFOR,bITH EITHER ICU OR 
ZFETCH PAGES AS A PROEABLE CAUSE. 


ELUM RULE LUG UUL TUTTI RUAN YAELUELREEELILGES 
te FARTTY LEAST SIGNIFICANT SLICE. EOL335-322) % 
fo wee ee tee ee eee Ree % 
% CHAIN LENGTH ==> 14 HITS. % 
t LOCATION ---ce= > K4FR, x 
he SDI PIN wwe n--> RIC. % 
z $00 PIN 222%" > N13, PART # 3 4995 9055 he 
REE RUL ERE EEAME UMA UAAR EARLY TUTE GGL EG LR 
VSREGDIEL 43 ZPASS STORE ADDRESS REG. DIGIT C. 
SPINUPRTY 13 “LEAST STG. 0 BIT PARITY CNH SPIN. 
FRATOSFPING 1; YSPINSEL SELECTS FETCH PAGE A. 
DREGPRTYG 1 ALEAST $36, 20 BIT PARITY ON OREG, 
PRAIN-ERR 13 ZERROR INPICATOR ON PRUXB INFUT, 
RKPPRTVERRG 1; AFARITY ERROR ON RBUS DATA FIELD. 
CREGERKRORD 1; “ZFARITY ERROR FN THE CREG FIELD, 
SFREGERRE 13 ZAFARYTY ERROR, WITH SFREG AS A 


AFROBABLE CAUSE, 
ICUERRORD 1; SFARITY ERROR, FRITH TCU AS A 
APROBABLE CAUSE, 
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LFLiCUERRG 5 SPARITY ERROR, WITH ELTHER ICU CR 
#LIY FILE AS A PROGAELE CAUSE. 
FRICULERRE 1; APARITY ERROR, WITH EITHER ICU OR 


ween lNISYS 


ZAFETCH PAGES AS A PROBABLE CAUSF. 


YI HHI GAU AIG IAI IAG III IIIT IIA GTI IMI TI IIT IAI IIIA 
va MYSC? ARRAY, pp hcle eres % 
em ee ee a ae ae an te é 
Y CHAIN LENGTH ==> 24 PITS. % 
% LOCATION +22e2= > riba, vA 
% SPI PIN s2eese= > BI1., % 
% SOC PIN ---22e-2 > od, PART # 2 1996 G250 4 
BLUE LLG LE AYUMI AGUILAS GAGE L AEE GLAS 

PTRAMERTY 53 4EARPITY OVER PTEST RAMS, 

A-GREATR-E 1; ZA GREATER THAN E& FLAG. 

LU-+TS=6 1; ZLOGICAL UNIT CUTPUT IS 6. 

AEGUALTOE 1: “A EGUAL TO B FLAE, 

ECC-ERROR 1: ZINERICATES MSTORE ECC ERROR, 

WSETORE-ECE 7; MNSTGORE FCC BITS DURING READ. 

SYNDROME 73 Z¥STORE ECC ERROR SYNDROME, 

MISCERROR i: ZMSTORE DATA INPUT ERROR. 
LAELIA LEY YEUEGTUE LUV ARLE UATE LG EELGETLETE 
% XEPMUX B ARRAY, EBL 297=263) % 
yt ec er vA 
% CHAIN LENGTH =--> 5 El1TS. ¥ 
% LOCATICN ---<-2 > K4PQ, % 
7 SBI PIN s"<282=< > BUS. % 
% SPO PIN eeeeeee > #14, FART # 2: 1995 6051 % 
EYAL L ELL GY EGE LYELL LEU ERE GLA TERA E AG 

FMUXERRORE 1; ZPRUXB INTERNAL ERROR, 

FRREGR 4; %PMUXB ROTATE FACTOR REGISTER. 
YELUEEEULLEE UGE HAE 
¥ XPFPHRUX A ARRAY. FDI 292-268) v4 
ta ee an ee es a am em % 
% CHAIN LENGTR «=> 5 BITS. % 
4 LOCATION #=2+e2%2 > 1UPG. % 
Y SDI] PIN ee22--= > ego, A 
vi ShO PIN sseeeee : B14. FART #8 3: 1995 6051 vA 
GUNG UGUIG GUIDA GHG I MITT IIIT TILA AUNGATL 

PRUXERRORA 1: ZYPMUXA INTERNAL ERROR, 

FRREGA 4: ZFVUXA ROTATE FACTOR REGISTER. 
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ee en ee ee 


UR BREREERELIGDELUELELD ELLE LATERAL TUG GREREUHURLERELN GD, 


t ICu DIGIT SLICE FG, EDL287-2F3) v4 
oe a a a em ee a om % 
4 CHAIN LENGTH =-> 5 EITS. % 
4 LOCATION ------ > ARFR, % 
z SOI FIN se--c%¢ > ALT. % 
r4 SDO FIN -e2ere% > FO2. PART # : 1995 8€02 % 
TBRTERLRTIEEDELRELREELEGaGRLES ELLE ETE RAUL UVEITIS 


ICUGERROR 15 “ICU DIGIT 9 INTERNAL ERROR, 

DREGH=D1IES9 a; ZSTb DIGIT OF DREG. 
ERIEUT LIU ETREE ERR REDEEM EL EYL ULE ELE UDELL ULLAL EALEED 
Z 1CU DIGIT SLICE & EPLA82=278) h 
A SA RR RR % 
% CHAIN LENGTH --> 5 FITS. v4 
x LOCATIGN e-er-- > A&DA, 4 
h SOY FIN creer > ACT. 4 
h SDO PIN eesecee > File. FART # : 1995 &6462 % 
RULED ERL EG LRLMTN ULAR ATEVURLA TEL GLEV GGL LRIERERARAEEUEMUAE 


ICUSERROR 1; KICU DIGIT B INTERNAL ERROR. 
DREG=DIGE 4; Y8TR DIGIT OF CREG. 
WE LUU IAA AHI II ALLAH LIA AAI IIA IIA AI AY IAAI II IAI AIA AAI II IIIA IY 
% ICU DIGIT SLIte ¢, ERL 277-2731 
Yy ee ce aee cena x 
y CHAIN LENGTH ==> 5 PITS. ¥% 
¥ LOCATION --+--- > pate. ¥ 
7 SDT PIN w---2"-—> ATT, Zz 
% SOC FIN weee"e= > FH2. PART # : 7995 &602 % 
HAIMA AMAIA AIA IAA II AI IAI IAI AA AAAI IAI AAI ISI IAAI AGIA IIIA. 
ITCU7ERRGR 1: Z1CU DIGIT 7 INTERNAL ERROR, 
DREG=DIE?7 4&3 477K DIGIT OF DREG. 


eeeeWNIS¥YS Pricr written Consent Reauvired for Disclesure Of This Data==--G€C0U039R8 


| 1993 5204 
UNLSYS CORPORATION TRS sS TSS SSS SsS Fess Se= + 
ENTRV/FMEDIUN SYSTENS GROUP | 
PASADENA DEVELOPMENT CENTER | V500 EXECUTE FODULE (xm) 
| 
URISYS ASS Sa SSS SSeS See er SS Se rs SSS Se 
CONT TENT TAS Set REE RING Viv Ae SFECIFICATICON Reve EB Fage 172 
CIDE ETARDUEEREREUELAGRITEUEEEBEREULALERAELUEULEEKEEUTERLERS 
2 ICU BTGIT SLICE rl ENF 272-268) % 
ea ee eh ie see ce et 4 
# CHAIN LENGTH ==> S PiTS. 4 
h LOCATION «-++"- > D2FE, % 
t SOJ FIN -=----- > AUT. % 
h SRO FIN e-eeeH= > FO. PART # 2: 1995 8€0D2 % 
VERGE Y EG EUTLTAL EUG UELTLISA EDULE EELAAEEG ALE AELLL GAGES 
ICUGERROR 1; Z1ICU DIGIT 6 INTERNAL ERROR, 
DREG=DIGE 4; #é6TH DIGIT OF DREG. 
LUEUELUTIATGTG TUE TL ELLY GAEL AEEULELYGY RULERS 
t ICU DIGIT SLICE a EDL ees 2654 % 
i <= eee see eee ease Sore aes % 
Z CHAIN LENGT+t «=> 5 FITS. A 
% LOCATION ---22< > DFE. % 
# SPL PIN se2eer= > ALT. x 
v4 SDOQ FIN cee eerere a FO? a PART & 3: 1995 &éG2 z 
TUTE EAUERU ULLAL ELD EEL EU TULL EELA LEELA ELLENEE 
TCUSERKOR Ts ZICU DIGIT 5 INTERNAL ERROR. 
DREG-D1G65 4s 25Th DIGIT OF CREG. 


ELL EIUEE LEER EULELVGERREIEEEL ALLL GEES ERROR EA REEDED RE SRE 


hand 


% TCU BIGIT SLICE 4, EPL262=-258&) % 
OO Sn aS aS SSS = % 
4 CHAIN LENGTH =--> 5 BITS. rd 
% LOCATION 2-322 > PFS, 4 
vA SEL ELM essen AUT. % 
Z SPO) PIN <ss<e8-< > Fic. PART # 3: 1995 &€02 % 
ABUT E TEER URGRLEMTERBELLEBMERIL MUGLER LETUELAEEAGERLAEEEE 
ICUSERROR ae ZICU DIGIT & INTERNAL ERFOR, 
DREGHBIGG 4; Z47% DPICIT OF DREG. 


ULE TT EGTIUE RUTHER ELA GEE EL AR ULGGUEAE NAAR RELLLEELRENGG 
x ICU DIGIT SLICE 3. EDL257-2°3) x 
ee % 
¥ 
x 


CHAIN LENGTH m-> 5 FITS. % 
i LOCATION --re- > R2EG, 4% 
z SD BEN sees > AUT. % 
& SDQ PIN e--e-= > FOO. PART & 3: 1995 8é€f2 % 
CREEL UGE TRL ERLE TEER LEN ELAR ULE REREAD EEEAREREGLLGTS 


LCUSERROP 1¢ “21CU DIGET 3 INTERNAL ERROR, 
DRFEG=01G3 4; “A2RD OIGIT OF DREG. 


eeemtNIiSyS Fricr Written Cansent Feouvired for Disclosure Cf This Data---(0000390 


UNISYS CORFCRATION few e enn ene e nena ee —— + 
ENTRY/FEDIUN SYSTENS GROUP i 
PASADENA DEVELGFYENT CENTER | V5u0 EXECUTE MODULE (XM) 

| 
UNTSYS fee nner nn enn een ee ne en ee ne en ee erences 
CONFIDENTIAL ENGINEERING DESIGN SPECIFICATION Rev. BR Pace 173 


oO oe Wm em GA me we ee ee ee Ge ee a Oe ea cs ete ee ee ee es es ee ee es ee Se Ge ee 


EUREGULLEEEEBEEEEERUREREULL ELE LEED EELUGLLGELNL UAL TANGA 


2 ICU CIGIT SLICE 2. ERL252-248) x 
ee ¥ 
% CHAIN LENGTH --> 5 BITS. % 
4 LOCATION ----=- > ROPO. ¥ 
x. SDI PIN ------- > ALT. x 
7 SDQ PIN ------- > FO2. PART # ¢ 1995 R602 ¥ 
THEA AMUIK LIMA LUA I YAU MA YALA SLI IIIA AI IIA MAA AMAIA IIASA IY 
ICUZERROR 1; ZICU DIGIT 2 INTERNAL ERROR. 
DREG-DIE2 4; ZONC DIGIT OF DREG. 
WMI TILIA AAT ALIA AI IAA ATI IAA AIHA ISAM IIIA AA IAA 
i ICU DIGIT SLICE 1. EDE247=2433 ¥ 
Yo ee ee ene eee ee een en meee % 
% CHAIN LENGTR --> 5 BITS. x 
x LOCATION ==---- > R6D4. % 
x SDI PIN ---225- > AU?. % 
z SDG PIN oom---~ > F02. PART # : 1995 B602 ¥ 
RUMAH RAV MIA EI I III AI AI IIIA III AAAI AIA AIG I 
ICUTERROR i “ICU DIGIT 1 INTERNAL ERROR. 
DREG-DIG4 4; Z4IST DIGIT CF DREG. 
SepeeeeereeTe See ee eee seer here er Pe Sere hee Lessee eae cet ee y 
“ ICU DIGIT SLICE G. EDL 242-238] x 
Yo ener en ene eee ene ween n nn x 
x CHAIN LENGTH -=> 5 PITS. x 
y LOCATION ------ > P24. k 
xz S01 PIN -----+- > NOT, % 
y SDQ PIN ----e-- > F02, PART # : 1995 8602 x 
RE EAHA ARIAL ITALIA III AIA IAAI AAI IIAIIA AIA IAAI ASAIN 
1CUGERROR Ue KICU DIGIT U INTERNAL ERROR. 
DREG=DIGL 4; uTK DIGLT OF DREG. 


meeeeURISYS Frior written Consent Reoutred for Pisciosure Cf This DPata==-OU000390 


UNISYS CORPORATION po eee wen seme eee ee ne eee cone + 
ENTRY/NEGIUN SYSTE®S GROUP | 
PASADEND DEVELOPRENT CENTER } WSE0 EXECUTE FODULE (xm) 

{ 
UNISYS fence en women meee enw eee e= wee seer eee nee 
CONFIDENTIAL ENGINEERING DESIGN SFECIFICATION Reve B Page 174 


G8 @2 Ue am ee om UE ee ee ems om ete GR SE ee oe es RS ee Re EE eR ES eG ee eS eo ee ee st 


% SCO FIN eececee > kOe. PART # = 1995 8800 
LU GUR EERIE ELUTE EI LGELIIEE TL ME YR IEIIEIEME IL IGEI RII G 


MIM ALAR IIL ATAU AERIAL IIIA AAAI AMI AAAI IIIA IA AAS 
x SPREO DIGIT SLICE 9. EDL237-233) ¥ 
Yee ne eee eee eee eee eee ¥ 
4 CHAIN LENGTH --> 5 BITS. y 
: LOCATION ------ > ARKO. 
x SDI PIN seee--- > FOS. % 

% 

% 


SPINOPRTY 13 ZPARITY OVER SPIN DIGIT 9. 

NOPREG39 ‘3 % SPARE REGISTER 

KOPREG328 Vs 

MOPREG37 1; 

KOPREG36 13 
WRUNUE BUHAY AEG IMMEDI HE GTEC TGA GGG 
z SPRE@ DIGIT SLICE &. EDL232=-228) a 
4 een ee em % 
% CHAIN LENGTH <-> 5 FITS. % 
z LQCATION 2e-"<= > ABKE. % 
i SD] PIN we-2e---> ROG. yi 
Z Sd0 PIN seecene > ktizg. PART #& = 41995 8800 % 
YUGME UTADA GAIA TT ITI ITI IIIA TTI IIT IIIT IAIN AAS, 


SPINSPRTY 1; ZEARITY OVER SPEN DIGIT &, 

MOPREG25 1; % SPARE REGISTER 

WOPREG34 13 

MOPREG32 13 

MOPREG32 i: 
HUH IIA YALA IIA IAA AIA AYIA AII IAI VIIA AHIMA IAI IIIA AGIA II AIAG 
% SPRBG@ RIGIT SLICE 7. EOL227-223) % 
al lahat catia alatetalatatateatetatatetatetetaate % 
4 CHAIN LENGTH --> 5 ETS. % 
x LOCATION ------ > ABI2. z 
: Stl PIN -2-"=-- > ROS. % 
% SDO PIN ---"--- > Kf2, FART # : 1995 8806 x 
REAL UIA IL AAG IA AMAIA AA AISI IIIA ALA IA IAL AAI AIA IIA IAA IAAI 


SPIN@PRTY 1; ZFARTTY OVER SPIN DIGIT 7. 
MOPDIGIT? 4; 271TH DIGIT OF FOF, 


eeeelNISYS Prior tritten Consent Recuirecd for Disclosure Of This Data==-800600296 


UNISYS CORPORATION tess SSeS SSS SS = SS Ss + 
ENTRY/FPERITUR SYSTERS GROUP j 
PASADENA DEVELGFRENT CENTER | VSUG EXECUTE MODULE (XM) 
| 
UNISYS aa le laa g d h 
CONFIDENTIAL GINEERING DESIGN SFECIFICATION Reve BP Peoe 175 


Ce ee ee ee ee en ee ee a a ee ee 


se 


VE MMBULBEUERRGLE UL ELTA GEDAGL GELDER TLUEEHEREEULE 


Z SPREG BIGIT SLICE 6. EDL222=-218) V4 
4 Re Re me Re % 
i CRAIN LENGTH ==> 5 BITS. % 
& LOCATION 22---- > Belz. vA 
z SRY PIN seeese= > ROS, % 
% SPQ FIN 2eeeeee = KOZ. PART # =: 71995 8800 4% 
PUERREREMLEBREGELAALEEREUARALEULTERLUEEGEAETKMT AL ULE AAG GAGEY 
SPINGFRTY 13 4FARTTY OVER SPIN DIGIT 6. 
MCPOIGITE 43 “ETH DIGIT OF MOF, 
LEERRERRE ERR EH ETUDE ALR TERERAT ARLES ETL EG LEENA GUTG AER AEEKY 
4 SPREG OIGIT SLICE 5. EDL217-213) vs 
Fo a a eh a a rf 
t CHAIN LENGTH ==> 5 BITS. % 
@ LOCATION «r-ee= > P2K6. % 
4 SDL PIN seeecea= > FO9, k 
t ae ‘PIN S25 == > Ke. FAPT & s 1995 8809 ” 
GDA ITAERIGLT ALATA ALI LIT UAGHLTAUETTIUAUIYD IERIE ILEELEGAAY 
SFINSPRTY 1; ZPFARITY OVER SPIN CICIT 5. 
FOPDIGITS 4; A5TH DIGIT OF FOF, 
VIII UETTAIIEIMTIEEHREELHRELLELIAGILEKHUELUHLKAETTAEL REEL KEE REA 
é SPREG BIGIT SLICE 4. peels 208) % 
emcee SS ae ee ane ee 4 
% CHATN LENGTRK ==> 5 BITS. % 
a LOCATION --+2%r= > Fake. % 
% SOT PIN s=--ee8 > FOS. % 
vA S00 FIN =e=eee=> KO2. PART &£ 3 1995 8&0 ri 
CUELURYVEGLEG LETTS ET TELLTALE ELUNE LENS 


SPINGFRTY 1; APARIVTY OVER SFIN DIGIT 4. 
MOCPDIGTT4 4s ZLTE DIGIT OF MOP. 


eeeeUNISYS Fricr Written Censent Reauired ter Pisclosure Of This Data=---G68003996 


UNISYS CORPORATION freee wen meee eee + 

ENTRY/WKEDLU® SYSTERS GRQUE | 

PASADENA DEVELOPMENT CENTER i vV500 EXECUTE MODULE (XM) 

| 

UNISYS fre cee eR ee 

CONFIDENTIAL ENGINEERING DESIGN SFECIFICATION Rev. B Page 176 
YY UYYUE IEEE ULL III LMI LIAM IA AYA AIIM IS IIIA AIA IAI IIIA IAS 
x SPREG@ DIGIT SLICE 3, EDCL207-203) ¥ 
Ym ee re ee ee eee mee % 
7 CHAIN LENGTH ==> 5 FITS, % 
% LOCATION w<--"= > P2712. ¥ 
3 SOT PIN =------ > ROO, ¥ 
yA SDC PIN ne te a oe > KC2. PART #& s 1995 &&800 A 
YUL II MAA HA IIIA IAAL IAAI UII IAI IIIA MIATA IIIT AAMAS. 

SPINZPRTY 1; YPARITY OVER SPIN DIGIT 3. 
KOPDIGIT2 4s S3rD DICIT OF ROP. 

was LEY E LYE YUE TILL EYEE AY EME LIAISE GE TUL ANA LIA LIALGSY 
2 SFRAG DIGIT SLICE 2, FOF 202-198) % 
$e ne eee we eee ene eee ee ¥ 
z -CRAEN LENGTR --> 5 BITS. % 
x LCQCATION =2=-<- > F612. % 
% SD] PIN cnnne=- > RES, Y 
% SDPO PIN erence > KO? PART # 2: 1995 8800 ¥ 
ERLE LHI IAAI AI IGE HI IAI AMI AGT TIMI IIE II EIGHTIES 


AFARITY OWER SFIN 
#?NOG DIGIT OF POP. 


SFINCERTY DIGIT 2. 


Te 
MOFDIGIT? 43 


CHUTE LAID UGA M GSI LEAL UL METALS 


Nd 
Pd 
2? 


x SFRRO DIGIT SLICE 1,  EDF197-193] x 
Yee een em meena ¥ 
: CHAIN LENGTH --> 5 FITS, % 
4 LOCATION --+e2- > KEKE. ¥ 
: SDL PIN -erese- > ROD. % 
% SDOQ FIN o. K02. PART # : 1995 8860 % 
HUGH BUM THI ITIVE TULARE LELER 
SFINIPRTY Be ZPARITY OVER SPIN DIGIT 1. 
NCPDIGITI L; “21ST NIGCIT OF MOF 
LIU AI UHI AIL ILA IAAL AI AI IIIA IIIA IAAI IAG AI AIA IAS AAAI AIAG 
k SPREQ DIGIT SLICE Ge EDL192-188) “ 
x wen ee mn ee eee eres % 
2 CHAIN LENGTH --> 5 BITS, % 
i LOCATION ------ > ROMO. % 
4 S01 PIN -s2ec-- > ROO. 4 
% SDQ PIN woreee > KAZ. PART # 2 1995 8800 % 
LEBEL LE LILA IU IUD H LEMMA IATA KY 


SFANCPRTY 
MOPDIGITY 


wee GNISYS Prior Written Consent fe 


ZPARITY OVER SPIN DIGIT GC. 
“UTH DIGIT OF MOF, 


cuired for Disclosure Cf This Data---30000239U 


| 1993 5204 


UNISYS CORPORATION po mor e tee emee mem ee eee + 
ENTRY/MELIUM SYSTEMS GROUP | 
PASADENA DEVELOPMENT CENTER i VSG EXECUTE FMODULE (Xm) 
| 
UNISYS pee eee ee memes eemes 
CONFIDENTIAL ENGINEERING DESTER SFECIFICATION Rev. & Fece 177 
EREELEBELREAEEELREEELERERAIAGULEGGEELEURETUKELYULAUELULEELLEGLE 
% REWAU MOST SIGNIFICANT SLICE, EDC7&7=146) % 
Bn cee ee me A cen ee em a em aH re eH fr Ha mS ee ce eo % 
Z CHAIN LENGTH --> 42 BITS. % 
% LOCATION -==2e= > FENG. % 
x SP] FIN seeeen= > R14, % 
7. ShO PIN «seeee2 > NGF, PART # 2 1995 8859 4 
KRALL EULER AL EET EEGECGELUAUEEELYEALAYLAALE 
AWDATPTYI Ve #20 PIT PARITY OVER AKDATA. 
REWAUEN4 1: YENABLES REWAU OPERATIONS 
REWALERRI 13 “INTERNAL REWAU ERROR, 
TESTNOLE 1: ZENARLES WER ROSTR TESTING. 
RREG3S=34 2: 42 MOST SIG. BITS OF FACH DIGIT 
RREGZ1~-20 2: ZOF JRE RPESTDUE REGISTER. 
RREG 27-26 var 4 THERE ARE A TOTAL OF 9 DIGITS 
RREG 22-22 2s 4% WAKING TREE TOTAL NUMBER CF BITS 
RREGT9=718 23 Z EQUAL TO e2xG=18, 
RREGT5-14 ra ZTHE NUMBERS IN THE NAMES INDICATE 
RPEGTI<1£ ars ZTKE BIT FOSITION IN THE 36 BIT 
RREGU?=GE 23 ZPREG REGISTER, 
RREGGS=02 23 Z 
AWDAT39=38 23 #2 MOST SIE. BITS OF FACH DIGIT 
BWDAT35=34 23 “OF THE AWEUS PATA REGISTER. 
ALDAT31-36 23 % THERE ARE A TOTAL GF 10 DATA 
AWDAT27=-26 23 % DIGITS,MAKING THE TOTAL NUMBER 
AWDAT23=22 2: % OF BITS EQUAL TG 2x10=2u. 
AKDAT19=18 2; % 
AWDATIS=14 2: 2 TRE NUMBERS IN THE NAMES,INDI- 
AWDATT7-10 23 % CATE THE PIT PGSITION IN THE 
AWDATOT~ Ze * 40 BIT AWDATAREG REGISTER. 
AWDATUS=G2 a3 v4 


wee UNISYS Friar written Consent Recuired for Disclosure Of This Bata---f0000296 


UNISYS CORFORATION + 
ENTRY/&REOCTUR SYSTENRS GROUP | 
PASADENA DEVELOPRENT CENTER | 

| 
UNISYS + 
CONFIDENTIAL ENGINEERING DE 


© Ge Ge 6B me ee we ee ee ee ee eo ks ge 


ELEDREMREGELLGLEEMEEL 
% FEWAU LEAST S 
rr eee 
Zé CRAIN LENGTH 

z LOCATION -=-- 
% SDI FIN «-==- 
¥ E0Q PIN ese-- 
BEAL EEBELEEULUULEELES 


AWDATPTYS 


wo > oP aD oo eS oS es Be cs oe SY Oe a 


| 1993 5204 
Semen me eee ee rem eee ee ee 4 
VEQD EXECUTE MODULE (XM) 
SIGN SPECIFICATION Rev, &@ Pege 178 


= me Ge SD ee ms ee Re ee ee ee se eee ee se ee ee ee 


BULLE LIEUEEELL AETV T URL ARE LEIA 


TGNIFICANT SLICE. EDL145-104) % 
tee eet ee mae es es ee oe mm ee % 
--> 42 BITS y 
“=> WENGE, % 
==> K14, Y 
“=> NGZ. PART # +: 1995 &8&59 % 

% 


BEREEELEEEELULLEELR ERLE RGLELAL UAE 


#20 EIT FARITY OVER AWDATA,. 


ans 

REWAUENG 1: ENABLES FEWAU OFERATIONS. 

REWAUERRG 1s ZINTERNAL REWAL ERROR, 

TESTNCBED 13 YENABLES BEM RQSTR TESTING. 

RREGR 3-32 2; %2 LEAST SIG. BIIS OF EACH DIGIT 

RREG29=28 2; ZOF THE RESIDUE REGISTER. 

RREG 25-24 2; % 

RREG21-20 25 % 

FREGT7=16 23 Z 

RREGT3<12 23 % 

RREGORO-G8 23 % 

RREGOS=-04 23 % 

RREGDI-00 2; ¥ 

AWDAT37=36 23 %2 LEAST SIG. BITS OF EACH DIGIT 

AWDAT33=22 23 ZOF THE AWEBUS DATA REGISTER. 

AWDAT29=28 23 % 

AWDAT25=<24 2: Z 

AWDAT21-<20 23 , 

AWDATI7-16 23 % 

AWEAT1T3=42 2: 7 

AWDATOUS=G8 23 ¥ 

AKDATO5=<04 2; x 

AWDATUIT=<ét 2: x 
LIA UH AHI AIA AI IAI IAI IAI SAI IAAI A II AMAIA AG AAI AISA IIA III AGHA. 
¥ REAR OST SIGNIFICANT SLICE. FOCTU3-81) % 
Yee ee oe ee tee eee % 
x CHAIN LENGTH ==> 23 B1TS, x 
¥ LOCATION --<--- > P?PNU. x 
x SP) PIN -22ee-= > ag, % 
> SQ FIN s=-=8-8 ce Aq4. PART # = 1995 8909 % 
WKH IM AAAI IAAI III AI AIA AI AI III IAAI IA AAI IAA SANA IIA AAI IAAI III AS, 

LECTRISQ=4 1: YLOGP COUNTER STATUS. 

REAMERR4 1; ZINTERNAL REAM ERROR, 

AKADEPTY4 1; Zet EIT PARITY OVER AWADDR. 

AWADFREG1 2s %20 MOST SIG. BITS OF AW ADDRESS. 


-m--UNTSYS Fr 


jor wWritter Consent 


Reauirec for Pisclosure Cf This Data=-=--Gyudad0390 


i 1993 5204 
UNISYS CORPORATION Stes SA Se ay rs cee ome eee ale + 
ENTRVY/MEDIUM SYSTEMS GROUF | 
PASADENA DEVELOPRENT CENTER | V50G EXECUTE FPODULE (xm) 
| 
UNISYS A ae ee a Si ee SS enema TSS ese = as Se 
CONFIDENTIAL ENGINEERING BDESTEN SPECIFICATION Rev. BE Fage 179 
TUE ERULLLELHE LE LETHAIA ETLGERLEERUELATIEALERAUEERLEAMEEEELERE 
z REAW LEAST SIGNIFICANT SLICE EDC 88-58) 4 
Pe a a a a ara Se Sen ree aa ea ne ce ee Site vA 
h CHAIN LENGTH ==> 23 B1TS., % 
% LOCATION --2e%=8 > FeNt. rs 
z SPT FIN w--se¢ > AQ2. % 
h SDQO PIN ------= > AT4, PART # : 1995 8909 Zz 
TERRE EVEULEUE GELB ALGAE LL GLEE GATTI AAA ANGRS 
UNUSED-B17 13 ZTKIS BIT 18 ALWAYS G. 
RFEANERRG 1; ZINTERNAL REAM ERROR, 
AWAGRETYU 13 #20 BIT PARITY OVER AWADDR. 
AWADRREGY 20; zeu LEAST SIG. BITS OF AW ADDRESS, 
RUERERREEREEREREEURRLEEERELYELELEUENAEGLEEUBLEMEEUELELLELLELEKG 
he RELM2 ARRAY. ED[TS7-36] % 
Po RRR Ge i Se ee ei i Sie i % 
? CHAIN LENGTH ==> 22 BITS. % 
é LOCATION ---8-= > K4NQ. 4% 
h Shi PIN -s==-3%2 > ATR, % 
he SOG PIN ="-2e3= > 0G3. FART # : 1996 0954 vA 
EU MELAUEU GETTER GEL ERE LEEVAELGEEELRELTA LRU ALRA LEU EY EERE 
ROSTRIDLE 1: 4#REM ROSTR IS IDLE. 
RESIDUE V3 AINODICATES THE EXISTANCE OF RFSI= 
*PUAL DATA IN RREG. 
RELMERRGR 13 ZRELM INTFRNAL ERROR, 
AWCTLPRTY 13 ZPARITY OVER Ak CMD & BW LENGTE. 
KTKRUREG 4 “STORES ThKE LENGTH FOR THE 2ND 


ZCYCLE IN CASE OF A WRITE THRU. 
AFREE 43 ZAPLIGNEMENT FACTOR REGISTER. 
FREYSLENRD V5 ZENABLES FEYSICAL LENGTH READ, 
ZC MAINTENANCE FOOTE.) 
LREG 4; ZLOGP COUNTER INC/DEC FACTOR, 
AbLENGTR 43 Zab LENGTK REGISTER. 
RLOMD 4 1 ZINDICATES THE USACE OF THE 18ST 
*SUBROUTINE IN TRE WRITE LAST ALG. 


weeeUNISYS Fricr Writter Consent Reauirecd for Cisctesure Cf This Data---G0000390 


UNISYS CORFCORATION 
ENTRY/FEDIUP SYSTEMS GROUP | 
PASADENA DEVELCFMENT CENTER 


UNISYS fore cere meen nnn n ern n cnn e enn c cere nnenn 
CONFIDENTIAL ENGINEERING DESIGN SPECIFICATION Rev, P Pace 180 


maton er ms OD EDGED eg EY EE ee a GR, OE SO es Ge ee ee ER ee a ee ey ee oe ee ey ee ee oe ee a > Ge ie Se EP a am et 


LULEE URL ULUGDL AUTEUR EL ERTL UL ILL VLEEES 


CEREND 


x RECTAGE ARRAY, FDI 25=0) % 
% sms tai" <n al cos sss“ os Tew os, so Ss “<i b A 
% CHAIN LENGTH --> 36 BITS. 3 
% LOCATION -=---~ > TONG. % 
2 SPI FIN eeeeee > ROT, % 
x SOO PIN 2n-eene > HO2. PART # 3 1996 1051 % 
KREGER GIRLIE ITAA IAAI MI AAAI AIG IE IAI IIA IIIT IMIG 

OPCOMFLT 1: ZOP CORFLETE FLAG SENT TO FETCK. 

RECTAGERR 1; YRECTAG INTERNAL ERROR, 

FETFLUSH 1; “FETCH FLUSK FLAG. 

SYSFLUSH 4:2 ¥SYSTEM FLUSH FLAG. 

LOGICLENRD 1; ZMEWABLES LOGICAL LENGTH READ. 

Z(MBINTENANCE ODE.) 

FRINVALID {5 ZFETCK FAGE INVALID FLAG. 

RPGFULL as YRBUS QUEUE FULL FLAG. 

RBGEMPTY 1: ZRARUS QUEUE EMPTY FLAG, 

ROSTCNTR 4: ZRAUS QUEUF REGUEST COUNTER. 

ALTAGPRIY “le YAK EUS TAG FARITY. 

AhTAG=6162 4; “Aw BUS TAG REGISTER BITS 6,5,4,2. 

FLUSHPAGE 2: YAW BUS TAG BITS 2,1. THIS IS THE 

AWTAG-0 1; YFAGE THAT ISSUED THE FLUSH. BIT OG. 

TAGCNTR 3: “REUS QUEUE TAG COUNTER. 

LENSTATUS 1: ¥LOGICAL LENGTK STATUS, 

DISAWADR qin ZAW ADDRESS DISABLE FLAG. 

FAULTOVR 42 ZOVERRICE FAULT. 

REGSEL 23 “REGISTER SELECT FOR THE 2ND CYCLE. 

ROSTRBUSY 1: Y2ND CYCLE INDICATOR, 

AK CORNMAND S; YAW BUS COMMAND REGISTER. 

AWRGST 12 YINDICATES AN AW BUS REQUEST. 

QFULL 1s *AW RUS QUEUE FULL FLAG. 


eee=UNISYS Fricr Written 


ZFNO OF CHAIN, 


Consent Required for Disclosure Cf This Data-=--Q0U00398 


| 1993 5204 
UNISYS CORPCRATION oe t 
ENTRY/MEBIUM SYSTEMS GROUP | 
PASADENA DEVELOPNENT CENTER | VS500 EXECUTE MODULE (XM) 
| 
UNISYS Pe ne en ewe eee enw en nweeee eee eee ne nn nnn 
CONFIDENTIAL ENGINEERING DESTEN SPECIFICATION Rev. BP Page 181 
WAG AI IK AIA LAU IA II IHL IAAI AIAG IAI AYALA II IIA IIIA IANA AAA AAA IAI A II AIS 
x END OF CHAIN LIST.START REGISTER LIST. % 
RAW DL LILY IULVU IMI ILIA AI HI AMIN IIIA IATA ALA IAI AMALIA IMIS 


REGLIST EC; 


AUREG 2: AZARITERETIC UNTT PIPELINE REGISTER, 
ZATHIS IS A 4O PIV REGISTER. 
AUN=-AUREGS 
PUL=AUREG # 


FIRANDATA 133 ATHIS REGISTER TS USER TO READ FTEST 
ZRAM BATA.ZREFER TO XM SPEC, 
PTRAWFRTY; % S-BITS OF FARITY ARE INCLUCED 
FTINWPRTY; 4 CUSED DURING RAM VERIFY). 


FIRAWRITIRS 
PIM-ERRORS 

FTINPRTY43 

PTRAMPRTY1 
FIN-FITREG; 
MOFREG29; 

PTINLERTY? 
FIRANEITOES 
FIL-ERROR? 
FTINPRTYOs 
FIRARPRTYE: 
FILPTREG?: 

FILPTREG2s 
PTLPTREG1; 
FILPTREGG; 
NGFREG3S # 


MSREG es ZTHIS 15 MASS STORE ADDRESS REGISTER. 


WSREGDIGI; 
RSREGDIGO fi 


eeme UNISYS Frior Written Consert Feauirec for Disclosure Cf This Data---000G0296 


UNISYS CGRFORATION fener eee meme mee een een 4 
ENTRY/MEDIUN SYSTERS GROUP | 
PASADENA DEVELOPMENT CENTER J} VSGU EXECUTE MODULE (xm) 

| 
UNISYS tome me nnn en anne we ee eee en ee eee ene eee 
CONFIDENTIAL ENGINEERING DESIGN SFECIFICATION Rev. B Page 182 


DFEG 


DREG-DIGG: 
DREG-DIGE: 
DREG-DIG7s 
DREG-DIGE4; 
CREG=DPICEs; 
DREG<DIG4: 
PREG-=DIG3; 
DREGC=DIG2; 
DREG=DIE1; 
DREG-CIGH # 


MOPREG 


ROPDIGIT?; 
NOPDIGITG; 
POPDIGIT5: 
WOPDIGIT4; 
WOPDIGCIT4; 
*GPDIGIT2; 
VOPDIGIT(; 
VOPDIGITG # 


RREG 


KREG35-34; 
FREG35=323 
RREG37<30; 
FREG29=28; 
RREG27=-26; 
RREGZ5-2462 
RREG23 +22; 
RREC?T=22 
KREGI9=<18; 
BREGT(=16;3 
RREGT5<14; 
FREGi2Z=+12:2 
RREGT1-103 
RREGUS-G&; 
KREGU7=f6; 
RREGUS=<043 
RREGUZ<G2; 
RREGUT<UG # 


eea=UNTSYS Frior Written 


1b; “DREG WITHOUT THE PARITY PITS. 
8: 
183 ZTRIS REGTSTER HOLDS RESIDUAL DATA 


ZIN CASE OF A WRITE ALIGNEMENT. 


Consent Reauirec for Disclosure Cf This Deta---G0000390 


UNISYS CORFORATION power een ee ooo + 
ENTRY/PEGIUR SYSTERS GROUF | 
PASADENA DEVELOPMENT CENTER | VW5uU6 EXECUTE MODULE (XM) 
| 
UNISYS pore eee en em ewe mere ere ee eee e eee 
CONFIDENTIAL ENGINEERING DESIGN SPECIFICATION Rev. RB Fege 1&3 
AWDATREG zu: “AW DATA REGISTER. 
AWDAT39=38: 
AWDAT37-26; 


AKDATS5-34; 
ARDAT33=32; 
AWDATSZ4<30; 
AWDATZ9=28; 
AWDATZ2 7-26; 
PUBAT? 5-24; 
AKDAT23=<22; 
AKBAT21-2a5 
AWDATT9=-18;3 
AWDATI7-16; 
AwWDATI5=<14; 
AWDAT13=<412; 
AWDATI1-105 
AVDATOG=U8 
AUDATE?=963 
AWDATU5<G4s 
AWDATUS-f2; 
ARDATOT<-O0 # 


AWADRREG e; ZAW ADDRESS FEGISTER, 


AWADRREG?; 
PRADRREGE & 


eee=tNISYS Frior Written Consent Reauirec for Disclosure Of This Deta---C0600396 


| 41992 S204 


UNISYS CORPORATION fee een en ee eee eee eee + 
ENTRY/MECTUR SYSTEMS GROUP | 
PASADENA DEVELOPMENT CENTER } WSC EXECUTE PODULE (¥m) 
| 
UNISYS fre ee eee ee ee een ee ee en eee eee 
CONFIDENTIAL ENGINEERING DESIGN SPECIFICATION Rev. B Psae 184 
XNPERROR 38s ZTHIS REGISTER CONTAINS ALL THE ERROR 
ZINFORMATION IN THE XM DATA CARD. 
AUM|=ERROR? 
AUL-ERROR; 
PIM-ERROR; 


FPIL=ERROR?: 
PMAIN@-ERR? 
PREIN-ERR; 
REPRTVERR14 
RRERTYERRG 
CREGERROR 
CREGERRORG 
SFRBGERR1T: 
SPRPGERRQO:; 
TCUERRORTs 
JCUERRORG; 
LFICUFRR1; 
LFICUERRS: 
FRFICUERR(s 
FRPICUEFRRG: 
ECCERROR; 
MISCERROR;? 
FRUXERRORA 
PRUXERRORB 
ICUGERROR 

ICUBERROR; 
ICUVERRORS: 
1CUGERROR; 
ICUSERROR; 
ICU4ERROR; 
TCUSERROR? 
ICUCERROR; 
ICUTERROR; 
ICUGERROR;: 
REWAUERR1T: 
REWAUEFRRO? 
REAWERR1; 

REAMERRG? 

RELNERROR? 
RECTAGERR # 


ee Ye No We 


Be Be 


weeefNISYS Prior Written Consent Reouirecd for Pisclesure Cf This Data=--G0000796 


UNISYS CORPORATION fe cwe ere eee ene we eee ewe eene + 
ENTRY/FKEDIUN SYSTEMS EROUP { 
PASADENA DEVELOPMENT CENTER | v5 EXECUTE MODULE (XM) 
| 
UNISYS peceenee eee eee eee ne ee en eee eee eee 
CONFIDENTIAL ENGINEERING DESIGN SFECIFICATION Reve. B Pace 185 
YNDERRORY 16; 9 ERROR REGISTER USED BYE THE FAULT 


% FINDER PROGRAM, 
AUNM-ERROR:? 
AUL=ERROR; 
FIM-ERROR? 
FILERROR; 
PNAIN-ERRS 
FREIN@-ERR; 
SPRBGERR1: 
SPREGERRGs 
{CUEKROR1T; 
TCUERRORSG 
LFICUERRS; 
LFICUERRS; 
ECC+ERROR; 
MISCTERROR; 
ICUSERROR; 
ICUBERROR # 


XNPDERROR? 16; % ERROR REGISTER USED BYE THE FAULT 
% FINDER PROGRAM, 

ICU7ERRORS 

TCUGERROR; 

ICUSERROR: 

ICUGERROR; 

ICUBZERROR; 

ICUZERROR; 

TCULERPOR; 

ICUCERROR; 

PRUXERRORAS 

FRUXERRORE? 

REWAUFRR1¢ 

REWAUERRG; 

KEANERRI: 

REARERRG; 

RELMERRORS 

RECTAGERR # 


KMBERRORS 2 2 USED BY THE FAULT FINDER PROGRAM. 


CREGERRORO; 
CREGERRORA A 


XP DERRORS Cs % USED BY THE FAULT FINDER PROCGRAS, 


FEICUERR1: 
FEICUERRG # 


weeeUNISYS Prior written Cansent Required for Disclosure Of This Data---00000390 


UNISYS CORFCRATION 
ENTRY/RELIUP SYSTERS GROUP 
PASADENA DEVELOPMENT CENTER 


UNISYS 


CONFILENTIAL ENGINEERING 


DREGFLUS 


DREGFRTY7¢ 
DREGPRTYSs 
DREG=D1G9; 
DREG=-DIG2; 
DREG=DIG7e 
DREG=DIG6; 
PREG=DIGS; 
DREG=DIG4: 
DPREG=D1G3;3 
DREG-DIG2; 
DREG=D1IG1; 
DREG=DIGU # 
PTFUDATA Tu; 
NOPREG36; 
MOPREG3S5s 
VOPREG34:3 
NOPREG S33 
MOPREG32; 
OCREG-DIEG4 
DREG=DIGS 
PREG-DIG2 
OREG=D1IG4 
DREG=OI1GO # 


@e Be Va Bs 


FTFIDATA 10; 
MCPREG36: 
WOPREG35; 
MOPREG343 
MOPREG33; 
MOPREG32; 
DREG=DIGS; 
DREG~DIGS; 
DREG=DIG7; 
DREG-DIG6: 
DREG=DIGS & 


eeeeUhISYS Pricer kritten Consent Reauirec 


cae cee se ee ee ee 4 
{| VS5GG EXECUTE MODULE (XM) 
SPECTFICATICR Reve R Paoe 186 


DESTEN 


wwe NR NN 


PE De BRE AT AN NE Rw 


Re ONE Use ON rE 


INP RO NH NP De 


I De 


DREG WITH IT*S 2 PARITY PITS 
USED MAINLY DURING RAM LOAD/VER. 
WOST SIG. 20 BIT PARITY. 

LFAST SIG. 20 BIT PARITY. 


SCFT PTEST FUNCTION G@ DATA IN. 
CUSED DURING RAM LOAD) 
FARITY OVER DREG-DIG4, 
u " a -DPJG2, 
“D1G2. 
-DIG1. 
-D1G(. 
DATAC19216). 
(15:12). 
(11:0). 
(C724), 
(03:00). 


ti aa oe 
ei aw iE] 


nH a ” 


FUNCTION G 


n a il 
" it a 
“a a “a 


gt ut u 


SOFT PTEST FUNCTION 7 DATA IN. 
CUSED DURING RAM LOAD) 
FARITY OVER OREG-DIGS. 
u a " =“DIC&. 
2) Ey ae =PIG7. 
“DIGE. 
-DIG5. 
FUNCTION 1 DATAC19216). 
ys We ames earns ae a 
(11:08). 
(C7304). 
(03:00). 


oF oe ee 


# us “0 


ee a Pd 
"Ww LET t 


for Disclosure Cf This Data=-=-§07000390 


UNISYS CORPORATION  atataieiahatatataiatatetebetatatebetaietaeater + 
ENTRY/FEDIUM SYSTEMS GROUP | 
PASADENA DEVELGPNENT CENTER | v500 EXECUTE MODULE (xm) 
| 
UNISYS Pow enn eee en ene ee ene eee nen ene 
CONFIDENTIAL ENGINEERING DESIGN SFECIFICATION Rev. 8 Page 187 
EYVELIY &; % BYTE LITERAL DATA IN REGISTER. 
WOPREG39; % (NOT USED CURRENTLY). 


VOPREG38; 
NCOPREG372 
NOPREG36s 
NOPREG35; 
NOPREGZ4; 
MOPREG333 
NOPREG32 # 


BYTELITP 9; % BYTE LITERAL DATA IN REGISTER. 
PTLPTREGO? R BYTELIY PARITY. 
WOPREG39; ¥ " BII-7 
MOPREG3R&; % " A116 
MOPREG37; : " BII=5 
MOPREG36; % " RIT<4 
MOPREG353 d " BIT-3 
VOPREG34; % " BI1=2 
NOPREG33; % " RIT=1 
WOPREG32 # 4 " AlT- 

FIL=PTREG 4; % PTREG (COPY 4) 
PILPTREG?; 

FILPTREG2s 
PILPTREG1: 
PILPTREGH #4 
LFTLEIN 12: % LITFILE DATA IN, 


MOST SIGNIFICANT 20 BIT PARITY. 
LEAST SIGNIFICANT 2f B1T PARITY. 
CUSED CURING LITFILE RAM LOAD) 


FILPTREG2; 
FILETREGI: 
DREG=<DIG9: 
DREG-DIGR; 
DREG=DIG7; 
CREG-B1G6; 
PREG-DIGS; 
DREG-D1G4; 
DREG=DIG33 
DREG=PIG2: 
PREG-=DIG1: 
DREG=D1IGG & 


ae RO we 


eemealNIS¥YS Fricr written Consent Reauired for Disclosure Of This Date~--0060003596 


| 1993 5204 


UNISYS CORPORATION Piss Ss Ses Se Ses Sees eee + 
ENTRY/*VEDIUR SYSTERS GROUF i 
PASADENA DEVELGPRENT CENTER { V50GG EXECUTE FRODULE (xP) 

{ 
UNISYS fe S SS ES Se RSS SS SSS SSS SSN Se SS eS ee 
CONFIDENTIAL ENGINFERING PESTGN SPECIFICATION Rev. B Pace 188 

BEYTLOUT 33 % EPYTE LITERAL BATA OUT REGISTER 
%Z AND THE ASSOCIATED PARITY. 
CREGFRTVL; % CUSED DURTAG RAM LCAD/VERIFY) 


DREG=D1G4; 
PREG-DIGO # 


AURe CARRY fae % ALL THE CARRY ELTS IN THE AUP 
% SLICE.CUSED IN PATHTESTS) 
AU<CARRY? 
CARFY-8TCGU # 


FRYSLEN 43 % REGISTER USED TO REAL THE CONTENT 
% OF TRE PHYSICAL LENGTH RAM IN THE 
RESIDUE; 4 FERCRY REQUESTOR, 
AWCTLERTYV; % CUSED FOR KPAINTENANCE PURPOSES.) 
AFREG; 
LREG # 
LOGICLEN 63 % REGISTER USED TO READ TRE CONTE 
% OF THE LCGICAL LENGTH RAM IN TRE 
ALCOMMAND s 2 KEMORY REQUESTOR. 
CPCOMPLT; % (USED FOR MAINTENANCE PURPOSES.) 


RECTAGERR; 
FETFLUSH; 
SYSFLUSEK; 
FPINWALID & 


m=eem-UNISYS Frior wWritter Consent Feauired for DPisclcsure Cf This Data=---HC000290 


UNISYS CORFORATION ee + 
ENTRY/NFDIUM SYSTE®S GROUF | 
PASADENA DEVELCPNMENT CENTER } VS5SO0 EXECUTE RCDULE (XM) 
| 

UNISYS ee 
CONFIDENTIAL ENGINEERING DESIGN SFECIFICATION Rev. f Pace 189 

AWADDRESS 16; % USED IN READING THE AW ADDRESS 

% RAM CONTENTS. 
NOPREG39; % (MAINTENANCE ONLY) 


MOPREG28; 
WOPREG37; 
BROPREG36; 
MOPREG35; 
WOPREG345 
MOPREG333 
WOPREG323 
MOPDIGTT?; 
KOPDIGITE6: 
WOPDIGITS; 
NOPDIGITA; 
VOPDIGIT3; 
MOPDIGIT2: 
VCFDIGITI; 
NOPDIGITG # 


REGEND; 
BERYL RRUEUETTUAGEULGLUA NGAGE TERME LENGE ELEEGEG 


4 
# END OF DATA CHAIN REGISTER LIST. % 
Ahh hi ETAT MERU TUTTI TILIA ILIV TAT LATIMER RLEEEELEEIELKEGG 


Pd 
~~ 
xe 
tN 
Ea 
an 
me 
NE 
7 
3 
~~ 
7 


eeme UNISYS Prior Kritten Consent Reocuirec for Disclosure Gf This Deta=---G0ONH290 


| 1993 5204 
UNISYS CORP CPRATION te eem ete mmm wenn en een ewce + 
ENTRY/PECIUM SYSTEMS GROUP | 
PASADENA DEVELOPMENT CENTER { V5tG EXECUTE FODULE (xm) 
| 
UNISYS oo met eee meee men eee 
CONFIDENTIAL ENGINEERING CESTGN SFECIFICATION Rev. BR Page 196 


oe 09 Om i GaSe om Od ST OS ee me Ge Eee et De es ee ee ae oe ee ee ee oe BE oe oe ot ow 


XM CONTROL CARD CHAIN LIST ChAINTENANCE) 


er ee ee ees 


MODULE NAME = ¥MC DATE 2 5/27785 
DATE J012387; Y 
CRAIN YEC? ZXM CONTROL CARD MAINTENANCE CHAIN 


% 12 BITS LONG, 


WRREREUREAERERARRRAENTERUUDEREANE AREA BURRELL REREEELRREEREREY 


nw 


AN UNUSEDE 
OR,UNUSECE 


Ww 


, CLEMNT? ARRAY. ee 96) y 
a me oe ee ome oe me om een ow om eo % 
% CHAIN LENGTH ==> 46 BITS, z 
% LOCATION s--%2= > REFEB, Z 
7 SP] PIN =2--=--> FOS, Z 
% S$0Q PIK --4s=e2e2 ie Ber PART # ¢ 1996 Of53 Z 
CLUIRUEEUGG UMHLANGA GAS 

ERRGRIG te * error icnore 

OVERRUN i ee 2 cver fur 

COUNTERFF 1; % counter */f 

CLKEAD 1; % clock hed 

SKEWLOW i 4 4 skew low f/f 

SKERERI 1: % skew bi f/f 

MOBIFYSKEW 1; % wodity skew f/f 

SKEWREG QO: % skew recister 
UMM UIA ALATA TMA ACT IAI GLUKIIAAG IMITATE 
Z STOP ARRAY, YECC 95-0) % 
$ ween mee me ee me me x 
% CHAIR LENGTH <--> G6 BITS, % 
Zz LOCATION ee--e2= > Kang, % 
vi SDI PIN --~-ee- > C18. % 
% SPQ PIN seeene= > HI4, PART # 3 1995 7307 v4 
YEEGETELEUKGEEEL EEE LUKE IRE LLELYEEEEEYULNG RG 

ANDLJFF 13 4 AND STOP FF. 

Ok, FF 4: 4 CR STOF FF. 

PRETRIGGER As “ PRETRIGGER., 

UNUSED.F 1; not used. 

FPAGEMARK Vs current PC ds marked for a STOP, 

UNUSED. D é net usec 

V; 
1; 


DS Be BE ae me 


eeeeLNISYS Fricr Kritten Consent Feauired for Cisclcsure Cf This Data=--G0000390 


UNISYS 


URTSYS 
CONFIDENTIAL 


tty toe toe te fey Keays Re ee ee eS ye eo eR ee ee EG ee 


CORPORATION 
ENTRV/MEDIUM SYSTEMS GROUP 
PASADENA BDEVELQPMENT CENTER 


ANATSK.INT 
CRoTSK INT 
AN.SCFTHLT 
GR oSOFTRLT 
AND, INTRPT 
OReINTRFT 
ANNONFATAL 
ORNONFATAL 
AND, FAULT 
OR, FAULT 
ANTIFEOUT4 
CRIINEGUTI 
ANLRELLICC 
ORZREL.ICC 
AN, ERR,ICC 
QRERR.IGC 
AN,NOR. TOC 
OR,NOR. IOC 
ANDEXe TRIE 
ORLEX.TRIG 
ANSYSFLUSH 
ORSYSFLUSE 
ANFECHFLUS 
ORFECKFLUS 
AND POP. FP 
ORLFOPLFP 


ERROR 
INSTRSTOP 
STCFOREN 
STGPANDEN 
SCFT HALT 
UNUSED.LE 
OFF.LINE 
TEST.MODE 
UNUSED. 
SPC INT 
UNUSEDLP 
HOLD 

EUPC 
UNUSED.A 
PROSTA-2 
PROSTA=14 
PROSTAS2 
FALSE.LE 


_ 
Cy ek eee ee en we ew 


Re we Be Ge Be Bp Ge Bs Be Be BE Ve Vs Be Be Ve Yo Vos 


Oe ee ee Os Se ee eC ee ee i i ae co a ay 


we Be Ye Be BO Be Ms Be Be Ms Ha We Be By Ve 


G- Be Be We 


Be Be «q_ We WS Be we 


a: ty om ens eg Om Om mt 


en ee 


Ae ae Rew 


~ 


Me Re RE RE RE RE RE RP Ne ORE BE De ne RE OR ae BE RO RP DE 


we oA ope 


PORE 


NE CAP RO NE BO ONE AP ON! NP ON RP 


ia a DD a Om Oe Eo oe eS ee ee es oe ee ey ES GY oe ee 


AND task timer interruct te STOP 

OR task timer interrupt to STOP. 

AND soft halt to STOP. 

OR soft hatt te STOP. 

AND interrupt to STOP, 

OR interrupt to STOF. 

AND nontatal error to STOP. 

CR nonfetal error to STOP, 

AND fault to STOP. 

CR fault to STOP, 

AND timeout? to STCP. 

CR timecutl toe STOP. 

AND reali tire 10 comolete to STO 

OR real time 10 conclete ta STOP 

AND error 10 complete to STOP. 

CR error 10 complete toa STOP. 

AND normal 10 complete to STOP. 

GR normal ¥C complete te STOP. 

PRO EXT triager to stop 

CR EXT trigger to stop. 

AND system flush to STOF. 

CR system fiush te STOP, 

AND fetch flush to STOP. 

OR fetch flush to STCF. 

AND pop fetch pace to STOP. 

CK prop fetch pace to STOF. 

CUTPUTS: 

fake error 

INSTRUCTION STOP indicetor. 

freeze control stor or enatle, 

freeve contrel stor and enable, 

eoft helt. 

not used. 

off tLinewm flush to STOF 

test mode, 

not useGa 

SMC interrurt. 

not used, 

told cenparison data. 

FUPC cecnrerison data. 

ret used. 

croc. state comparison data hite 
at 

: } 


not used. 


ewem=UNISYS Frior Written Consent Reouirec for Disclosure Of This Déeta==-GOEUCH390 


UNISYS CORPORATION Fe ee ee ee ee ow + 

ERTRY/MEDIUR SYSTEMS GROUF | 

PASADENA DEVELOPMENT CENTER | V50G EXECUTE FODULE (x) 

{ 

UNISYS poe ce ot se a tae et ct ne On mE en ee 

CONFIDENTIAL FNGINEERING DESIGN SPECIFICATION Rev. B Page 192 
ENCOMPUFC 1: % UPC cerrparison enable hit. 
FALSE.C 23 Zé u ° 
PROSTASL=2 13 * enable ston on orce. state hit 2 
PROSTAS(=1 1; v “ 4 
PROSTASL= 1; z sd fi 
FPSTOPEN 13 4 backplane STOP enable, 
LOCALEN i: * local STOP enable, 
NOT.FROSTA 1; % stop on NOT cof precessor state. 
GOROEUPC 1: 2 CR eupe toa STOP. 
CkaFROSTA a lies ZY OR processor state to STOP. 
FALSE.B 43 4 pot vsede 
AND. EUPC 13 Y ANP eure to STOP, 
ANG.PROSTA Ve: 2 AND procesor state to STOP. 
FALSE.A 1: % not used 

CENEND = 4 end of chair. 


eeemelAISYS Fricr FKFritten Consent Feouirec for Disclecsure Of This Paeta-=-H0000395 


UNISYS CORPCRATION power ee eee eee + 

ENTRY/MERTUM SYSTEMS GROUP j 

PASADENA DEVELCPMENT CENTER | VS50C EXECUTE KODULE (xm) 
7 


UNISYS $e nee ee ee ene ne eee mee nen e eee 
CONFIDENTIAL ENGINEERING DESIGN SFECIFICATION Rev. F Page 19% 


ay WR ee er GO EE EM a Om Gr er a tes OE es Ge GD em es ES EE es oe ew et em ey TK me GW Ee oS OE A a oD ee ee ED ee oe ee en ee OF oe OP ee oe 


BUEEE ULTRA EERURELALUTEY GEER ELREEMEAY 
ISTLSTART REGISTER LIST. 4 
BLEGRL LEAL YUE ULLAL DG MLULRGUERUGGEES, 


REGLIST YEC; | 
FALSE ae 
FALSE SA; 
FALSE.B; 
FALSE.C; 
FALSE.E # 
UNUSEDCOPM bs 
UNUSED JA; 
UNUSED.E; 
UNUSED .C3 
UNUSED.D # 
UNUSEDTEST 23 


Re-UNUSEBB; 
AN,JUNUSEDEB 4 


PROSTAT 3; 4 PROCESSOR STATE COMPARISON PEG. 
FROSTA=2; 
PROSTA=13 
PROSTA=0 # 
FROSTATCEN a3 Y PROC STATE COMPARISON ENABLE REG 
FROSTASL=2; 
PROSTASL=13 
FROSTASL=f & 
REGEND? 
XUY DOSARA RENE SEAN WEAR UR ETT C02 SYA DE Eee AT 


2 END CF MAINTENANCE ea REGISTER LIST. 
MULE L UE UAE TEU ULUEEELHELEULEALY EP REE Teer ere 


eeeeYNISYS Prior Written Consent Reouired for Disclosure Of This Date---OGCOG390 


UNISYS CORPORATION fore ne een eee ene ne ---4 

ENTRY/MEDIUN SYSTEMS GROUP | 

PASACEND DEVELOPMENT CENTER | VSG EXECUTE MODULE (XM) 

UNISYS s Tectalaetatekateteatatatatatetatetetetetetatatettetattetatatet st tetetatetatate 
CONFIDENTIAL ENGINEERING DESIGN SPECIFICATION Rev. EF Page 194 


ep 6 er ah Gs GN ws or om mH om ee oe em or om ee ET em we Se om Gm ok ee ae me a GER EE GM ee eS ly Ee em gO eH Gl a me ee ee ee ee Ge MN OY ee a un ee ee ee eS Oe en ee ED ee me ee oo ee 


XM DATA CARD CHAIN LIST CNAINTERANCE) 


ee ee | 


FOBDLLE NAME = XWD DATE 2 €/¢25/85 
DATE J371238 7; Z 
CHAIN YEte XB DATA CARD MAINTENANCE CHAIN, 
2 112 BITS LONG, 

ELLUM LUGE TIEGREEEREBETUETUTALILTLAEERLBLREGKLEUAGAIDTDELAY 
% CLKERPAT? ARRAY. VE0T117=961 % 
Ao eee eee eee coleaieateatnstetaduetadedeseeiadeaton yA 
Zz CHAIN LENGTR ==> 16 BITS. A 
% LOCATION =-=ee= > REFS. % 
Z SPI PIN s--2e== > PCS, % 
Zz $DO FIN eer een= > Li3. PART #4 3: 1996 0053 Z 
LLURULAU GGG TEU RII EET IL ELGALGY 

ERRORIE 15 % error ionere 

OVERRUN 1s % over rup 

COUNTERFF 1; % counter f/f 

CLKEBAD 1: % clack tad 

SKEWLOW 4s % skew Low t/f 

SKEWFRI 13 % skew hi f/f 

MOCIFYSKEL 1s % modify skew t/f 

SKEWREG G3 % skew register 


TELL UEEUULLERE ELUNE EGEREL TELE EREUEUEEURELELUUEKLEEEULG 
% STOF ARRAY. YECE GS-0) 4 
Z ahatethahatedaaetetateteleihaiaiehatel % 
% CRAIN LENGTH ~=> 96 BITS, % 
4 LOCATIGN -----= > kK4d4, te 
a SPI PIN eeseree > (15. % 
FA S0O FIN see2ee= > HY4, PART # : 1995 7307 % 
AUEREERELLURL GELLER AEE AUDLEM ELREULLRREREEULEEKEELEELRGG A 

ANRD.EF 15 ” AND STCF FF, 

ORFF 1; % OR STOF FF. 

PRETRIGGER i % FRETRIGCER. 

MSDATAHIT 13 # REMENBER BS DATA HIT. 

MSADORHIT 1; * REMEMBER MS ADDRESS KIT, 

NOTUSEDS 63 x NOT USEL 


eee=UNISYS Frior Kritten Consent Recuirec fer Disclcsure Cf This Data=--§C0G0296 


| 1993 5204 
UNISYS CORFOCRATION s aldaeataatehahatetatateatataietatatatatatate 4 
ENTRY/MEOQIUM SYSTERKS GROUF | 
PASADENA DEVELOPMENT CENTER | V5GG EXECUTE BODULE (XM) 
| 
UNISYS Salat ataatataieetatatatatattatatatatelaetatetatatatatate 
CONFIDENTIAL ENGINEERING DESIGN SPECIFICATION Rev. & Page 195 


ee ee ne eee ee ee ry 


CHNENDs 


ANMSDATHIT 1: Z STOP AND,ON REMEMBERED MSDATHIT. 
NOTUSEDE Vs 2 not used, 

ANNSADREIT 13 % STOP ANKD,ON REMEMBERED MSADRHIT. 
NOTUSEDR4 19; Y% not used. 

ANDJFFMARK V3 % STOP ANE ENABLE ON FRAGE MARKED, 
QR GEFFMARK V3 % STOP QR ENABLE ON FPAGE WRARKED, 
NOTUSEDS 12; % rot usece 

NS .DATA 16: % WASS STCRE STOP DATA VALUE 
MSJCADBR Re 4% WASS STCRE STOP ADDRESS VALUE 
S/B_,FALSE 1G; % 46 BIT COMPARE SELECTS =-NOT USED 
MSDATCOMEN 1; “2 ENABLE CONFPRE CF MSTORE DATA 

WN SADRCOMEN 53 %Z ENABLE COMPARE OF BSTORE ATPRESS 
BPSTOPEN 1; % EACK PLANE STOP FNABLE 

NROTUSED? a 4 

NOT. MNSADR 13 % STOF IF NOT EGUAL TO MSADR REG. 
ORMSDATA As % WASS STORE BATA STOP OR ENABLE. 
CRLNMSADR 1; % FASS STORE ADDR STGP OR ENABLE. 
NOTUSYED) 1; % 

AND, MNSDATA 1 % WASS STCRE SATA STOF AND ENABLE. 
AND, SADR 13 % WASS STORE ADDR STOP AND ENABLE, 
NOTUSEDE 1; 7 


% 


END OF CHAIN 


YOK GUL EYLYUYAY YY UE LYE Y EYED TY YY DXA DDUGELTGDGDYVAYGL GHEE AGEL EGA LANG EY GGUS 


% END OF CRAIN LIST. START REGISTER LIST. x 
EERIE UGELEREEGLGEEERMEEL ERI BDEEBREGEELELLEEGLELERERLEEALLREELUEEUELLASL 
REGLIST YED; 
2TRERE ARE NO REGISTERS IN THIS 
ZCHAIN, 
REGEND; 


MIM REA EEL EVIRGE RIEL EGE ERLE MLR LLU LGL TLL AGLLEL TELE EY 
4 END OF MAINTENANCE CHAIN REGISTER LIST. % 
LUEEEULEDA MUERTE URELEL YET REUTER ARTEL ELAE RG 
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Tae STOP LOGIC 

Vee" STOP MODES 


jhere are three modes of stooping cloc 
livefreeze, the ceadfreeze, and the 
first two are ¥M-self steps, The lest 


ks in the XW: the 
airtenance stcp. The 
is an externad stop, 


caused by the System Meirternarce Ceontreller (SWC), meking 


the méintenence ogreup clock enable 

feilowirg clock. The maintenance cant 
card, freezes the entire module excert 
reths. 


Caled STOP CONDITIONS 


Conditions ceusina an ¥f te steo itsel 
are the fellewinge: 


= functionei, nen-error conditions (c 
which the XM fprust wait for an ex 
before cortinuing,. Such condition 
livefreeze (See 6.2.1). 


- fatal interral error conditions, d 
which cause the deadtreeze stor 
ERROROK and ERROR bit on the chain, 
the cdeactreezte stor tren takino 
invoking the SMC. Internal error a 
in 7.3. 


- Selectable stop on wicrococe address 


recister oan the maintenence cha 


term fatse on the 
rol togic, on each xX 
for the maintenarce 


¥, or to Fe storped, 


etected by the Xf) in 
ternal event to occur 
s always cause the 


etected ky the Xf, 
and tlag the SMC. The 
when set, inbtitits 

place and prevents 
etecticn is described 


natch. The EBRKPT 
jin ts compared to the 


next micros~inetructicn address ara an the next clock; a 


flice flop sets to indicete @ ma 
fatch, @ sional is sent to the SPC, 


tch. When there is a 
Tf the address stop 


enable is on, Livefreeze takes plece on this clock. The 
CREE will contain the microinstruction of the stop 


address, since the clack stops pric 


r to execution. 


- External conditions, suck as: errors detected within 
other madules or other systepneretated events, which 


result in @ maeintenance stor. 
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fem mmr pee Sos MOP A en aes Ee eee ee Ee es ee ee ee ee 


There are tea STOP LOGIC arreys on the XK One on each 
toard, 


-Inouts te stop lecoic on ED 


4. Mass store address = & bit conpare. 

2, Mase store deta - 1@€ least sicnificent Fits 
3. Task Number hit 

4. FErvironwent number hit 


-Iroputs to stop logic or EC 


4. Frocessor State - 3 bit compare. 
2e EUPC = 14 bit comrare. 

a, Fetch Flush = bit-hich test. 
4, System Flush - bit-hioh test. 
5S. Normal 10 Complete 

6, Real Tine 10 Comcelete 

7. 10 Error 

&. Timeout 1 

9. Fault 

4ui, Corrected Error 
41. Irterrupt 
ie. Fetch Pace Marked 

1S, Task Timer Interruct 
44, External tricger 
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7.3 ERFOR DETECTION 


oom ee moe ewe eee me moe oe 


The X® detects the follceine fetal errors: 
4) Farity error in data path 

¢) FEus and kus Perity Error 

7) Stack Cverflow 

4) Stack Underfilow 


5) Instruction Timeout 2 


khenever one of these cenditions is detected, deadfreeze 
tekes place and “OB_LFROKEN is sent to the S#C, unless the 
FRROROK is set. Fach of these errors, sets a bit in the 
control cheir in addition to the deadfreeze flaa,. 


Cadel FARITY ERRORS 


Soe wee ee ee oe oe 


Farity is carriso throughout the deta path, and to s3 
certzein extent, throuch sections cf the control lines. An 
error cetected by the receiver sets a F/F to indicate the 
fault. The cutput of this F/F is used to hold the state of 
the module fer one clock until the clock chie turns clocks 
cif. 


F-BUS FARITY ERROR 


A single bit error detected at the input to the FPBUS, in 
either the control cr data field, will cet reported as a 
future op error, In acditior, the XW will look at the NCTRY 
F/F (Section 7.6) end the tiedd that tndicetes an OPLIT 
tranch before determirirg when to ster the module. 


Tf the XM is in @ retryable state and arn error is detected, 
then 4 deadfreeze condition is rererted. Tf the X¥*® is ir a 
nen=retryable state and an error is detected, it will wait 
untat the next OPLIT branch before ceadfreezing, 
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12321 PARITY ERRORS (tontinued) 


mo 2 a GR OO ee oe ee ot 


oe em ee mm ee Ee ee a oe ew 


A sinole bit error in the REUS data or control field witt 
set a deadfresze F/F, 


CREG FARITY 


oe ae oe ee ak a ee em om 


CREG FPerity error stop, treezes the ¥h immediately wuron 
detection ct a uvord varity error and sets CREGERR This 
will preserve dete i Intecrity toa attew the maintenance 
subsystem tc attemcet nicre-instruction retry (See Section 
7alde 


TCU PARITY 


Fach date scurce to the ICU hes 2@ perity bits assceciated 
with ait. The [CU has a 2 bit cath which transfers the 
caritys, It tis checked at each receivine function to 
validate data intearity threuvah the ICU, Any ICU Parity 
error will set an ICU Farity Frror flag which wili cause a 
deadtreeze. 


MASS STORE PARITY 


wm mw eS ee oy ee ew eS ot oe es ee 


Pass Store has ECC stored with the data which provides 
Sinale Bit Correct/Bouble Bit Detect (SBC/DEL) Ff cone by 
the SMC. Refer to Arrendix f. 
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72322 STACK ERRORS 


The microcode stack msy be incorrectly used either by 
hardware fault or microcode error. The discernable errors 
are cverflow and underflow, as described in the fotlowing 
paragraphs. 


STACK OVERFLOW ERROR 


Stack overflow, i.e. trying to push the fifth entry into 
the four deep stack, sets a tit (CSOVFLO), in the 
stackpointer control logic, flaaging the overflow 
condition. Stack overflow also sets deadfreeze (DFREEZ). 


Sate UNDERFLOW ERROR 


Trying to pop an empty stack will set a bit (SUNFLO), in 
the stackpointer control logic, flagging the stack 
underflow condition and settina deadfreeze (DFREEZ), 


7.3.3 UINSTRUCTION REDUNDANT MUX COMPARISON 


ro om ae OP oe oe oe ee ee os ee ee Ge ee es ge ee oe et cs 


In order to provide necessary tanout the top f2 bits of the 
ucode address multiolexer must be replicated. An output of 
one instance of the mux is fed to a comparator on the next 
to verify that they are outputting the sane address, Each 
instence has its own comparator and vill be chained if more 
than two instances are required. 
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724 HISTORY FILE 


The history file stores the ufC value of the last two cails 
or branches to allow back tracinga of microcode from an 
error or stop condition, 


The addresses found in this file are "address of branch" 
plus one, The history file pointer wilt point to the 
oldest branch address, 


7.5 uWORD BREAKPOINT ADDRESS REGISTER 


62 oo oD Ge =D oD UE oy a oe Oo ew em om Oe oe oe oe Oe ot ee as ee ee ee ee 


This 14 bit reaister holds a micro-instruction address that 
oets compared to the output of the micro-instruction mux. 
It is shifted via the maintenance chain and the comparison 
js also enabled by a bit in the maintenance chain (STOPER). 
If a compare equal is detected and STOPEN is true, the 
clocks to the module are stopped on the following clock. 
At the same time, the SMC is informed that a match has been 
found. 


726 INSTRUCTION RETRY 


After certain fatal errors inside the processor, MP can 
retry the instruction by Flushing FETCH to the current PC 
inside XM, provided that the NOTRY flag is not set. 


The XM microcode sets the NOTRY flag once a critical state 
inside the processor or memory subsystem is altered, €eGe, 
after a memory write er updating of the gtobat COMS. 


The PC is obtained from the current fetch page entry 4. 
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7.7 MICROINSTRUCTION RETRY 


oO eo ae on es GM oe an os em Em a Ge ee Ge ae a oe oe es oD 


Kicro=instruction retry may take eplace under only one 
condition: CREG parity error. 


On a CREG parity error, the SFC is notified, via the 
XM#_STOP_TIME wire, prior to the execution of the 
ricro-instruction and can read the UPC to get the address 
at fault (Cactualtly UPC=-1). With this information, the 
maintenance system can rewrite the CRAM with correct data 
and allow the XM to continue. 


2721 CONTROL STORE SPARE RAM ALGORITHR 


A spare RAM exists to increase the Mean-Time between 
repairs due to a single RAM faidiure in Control Store. 


Assuming the module has detected a parity error in Control 
Store, and this is a single bit error, then the MP would 
start the recovery alaorithm, First, by shifting the chain 
out, it would read the contents of the UPC (micro program 
counter) to determine which microword is inp error. Second, 
it will compare the contents of the CREG with those stored 
on disk to isotate the bit at fault. Once the bit position 
is known, the software woulc shuffle the bit to be rentlaced 
into a bit in the chain that loads the spare column. Now 
the data is ready to be transferred to the module. To 
crepare the module for the switch between the spare and the 
error bit, the MP woulc load the value corresponding to the 
CREG=bit-in-error in the SELREG. It should te pointed out 
that the S/W must be smart enough to map bit n to a value 
retween 1 and 27 before selecting which slice should 
receive it on it's SFLREG. If the other SELREG*s contain a 
velue of zero, then it*s spare is disabled. 


Figure 7-1 is a block diagram of the 27 2-1 multiplexers 
along with their SELREG/DECODER logic. The 1 of 22 selects 
one, if any, of the bits to be swanped with the spare 
column. This path completes the replacement aloorithnr. 
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FIGURE 7-1 SFARE RAN MUX TO CREG 


1 OF 32 


DECODER 
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728 MEASUREMENT OP REGISTER (MOFREG) 


or oo aw ee eb oe oo em oS oe GED oo ae oe oe os ee 


MOPREG is a 32 bit register that loaos via the 22 deast 
Significant bits of the ICU SPIN mux and routes the 
contents to the backslane for use in software measurements. 
Loading of the register is enabled by an internal command 
CINTCMD=G3), 


729 WASS STORE ECC ERROR 


On @ mass store parity error, the SMC is notified prior to 
the use of the data, the clock having teen stopped tefore 
execution of the microword, or the reloading of the mass 
store register. With the address of the faulty word in the 
rass store register, the data from mass store and the ECC 
bits from the mass store ECC register CECCREG), the SMC can 
calculate the correct contents of that location. The data 
way be rewritten into mass store and the execution of the 
microcode continued, 
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8 TESTABILITY 
8.1 HEMORY REQUESTOR TEST BUS 


orto Ge Gs he me GD oe ED eee ee om Gm em ne Ge oD ee Ge ae oa 


This bus is made up of control and status tits from all of 
the requestor units. The function of this tus is te route 
these control bits over to the data path via the LPCTR 
lines of REAF. 


Requestor command 7C will put the unit into the Test Mode, 
where the AW bus drivers will be disabled and the control 
information will be visible on the LPCTR lines. Various 
commands will activate verious control/status bits. 
Requestor command 1D will put the unit back into the normal 
mode of operation. For details on the cortrol/status bits 
in the Thus, refer to Appendix F. For details on which 
control/status bit is on during 8 particular command, refer 
to the functional test microcode for the memory requestor. 
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6.2 INTERNAL FBUS 


Internal Fbhus allows the Function test microcode to write 
into the Fetch pages and set various Fetch page related 
flags without having anythine to do with Fetch itself. 

The tus is enabled via an internal command (1CKD=08&) and 
disabled vie another internal command (ICKD=09). Having 
enabled the Internal Fehus, the test microcode can do any of 
the feilowing. See Figure &=1. 

ae Write into Fetch page 1, any page, any entry. 

be. Write into Fetch page 2, any page, any entrye 

cp. Set Data Hit and Optimal flags selectively for any pace. 
d. Selectively shove each page. 

The followino must also be noted. 

3.o IFBUS1 and IFBUS2 share a common page address, 

b. IFBUS1 and IFBUS2 share a common entry address. 

co IFBUS1 and IFBUS2 have separate toad lines. 


For 68 more detailed description and CREG bit assianments, 
refer to Appendix C. 
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FIGURE 8=1 INTERNAL FRUS/RBUS 


IFLOADI 
IFLOAD2 


RTAGPATY 


ITAG (4s 3) IFADR (1) 


FPADOR1 ; ROATAVLO 
ITARG (4:3) IFADR (2) 
RSTATPTY 


IFADR (8) 
RERROR (4) 


CTAG (4: Q) 
RTAG (6:0) 
FOPTINAL 


FDATRHIT 


FDATA2/PTY 
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8.3 INTERNAL RBUS 


Internal Rbus allows the Function Test micrecode to set 
RBUSC/OPQ valic bits, without actually writing the deta, eas 
well as cause faults and non-fatal errors. 


The bus is enatled via an internal command (1A) and to stay 
enabled, the commana must stay valid throughcut the entire 
operation. Once the command is switched, the internal RBUS 
will be disatled. Refer te Appendix C. See Figure 8-1. 


INTERNAL RBUSC TAG GENERATION 


eee 
SSSSSaes sea eas ate ae aa SS Sel See SS 


The reason “1TAG (6:5) are not present is that ITAG(4:4)=1 
will produce a Write Tag, and ITAG{4:4)=0 will produce an 
RBUS/OPRND queue tag based on ITAG(3:3). The following 
table will illustrate the tag generation. 


ITAG C420) ACTUAL ENTERNAL TAG GENERATED 
1OXXxX 1G10Xxx 
GOKXX 1100KXxx sRBUSO TAG 
UIXKX 4101 XXX 7OP@Q TAG 


Khere ¥XX has the following weanings: 


ITAG(433) INTERPRETATION QF XXX (K2, X1, XG 
10 X¥2, X17 = XM oage number, XO=6 
06 X2, X17, XG = RBUS queue entry number 
G1 x2, x1 Xf page number 


x0 = Q ==> Operand A 
XG = 1 ==> Onerand B 
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8.3 INTERNAL REUS (Continued) 


SHSIBSsrsassese ret se seetesessessssSessessesesee5 


The setuc fer the Error Vector Generéetion does net atlow 
tor all errors to te cenersted. Orly 1 nenfatal error can 
be generated, snd 1 fault can te gererated. The following 
teble will illustrate the Errcr Vectcr Gereratior. 


TERRVEC (4:4) ERROR VECTCR GENERATED 
¢] COCC1 (Neon fatal errcer) 
1 100C1 (Fatat error = fault) 


Note: IDATVALID must be "CA" the cleck after ITAG has beer 
sent, and at the same clock IERRVEC is sent in order 
to accerct the irformaticn. Refer to the followina 
timire diagram fcr details: 


FIGURE &=2 INTERNAL BUS TIMING 
1 1 1 1 1 1 1 
Yennm L neen deren 2 nen lennn 3 cene denne fo cneeten-- 5 ----]---- § ----1----7 
1 1 1 1 H 1 1 
1 1 1 1 1 1 1 1 i 1 i 1 1 
7 1 1 1 1 1 1 1 1 1 1 1 1 
CLOCK 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 
i] intemd=15 1 
INTCMD 1 1 
1 1 
1 1 
- IRBUSCLD 1 1 
Se Ae ea ee uf Vf \7/ Pape Ps eae re 
a \ b \ ¢ / 
ITAG Sy et oe fe a Ae Ni ION NS Net ef Bt 
1 1 
1 
IDATVALID o_o eee Se ‘ 8 ‘i { 
EN erie ap ee OL ATA Le a eg te \7/ Ns \7 er 
a \ b \ ce / 
IERRVEC Ra Sb 8 2 eee P NS ef NG NE LIN 
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APPENDIX A = PTEST FUNCTIONS 


pe eee ene ee i ee ee 
Bests oatetsassa see 


SUMMARY OF THE PTEST FUNCTIONS 


Convention: 


PTIN: PTEST data input 
29,08,D7,06,05,D4,03,02,D1,D03 Digits in PTIN 
PTREG PTEST register 


It is either the current value 
or the new vatue of the PTEST 
register (derends on context) 
B3,22,B81,80: Bits in PTREG 
[m,n]: Bits, start from mth bit for n 
bits (m, m1, m-1,ace, m=ntt). 


PTESTCO): 


B3 = © If PTIN.(312:4] <> 0 (Error report from FETCH ) 
Be = G If undiqit in PTIN 

Bi = @ If PTIN.C0:11=1 (Qdd address) 

BG = 0 If Digit 6-0 undiait (Address undigit) 


PTEST(1): Used for Environment Table Entry and Memory Area Table 
Entry check. 


3,682 = Don't care 

B1,80 = QO If G@ <= D9 <= 9 
01 If p9 = 4H" 
10 If o9 = 4"¢" 


11 Else C=4" A", G°B" 4" EW of 4™p") 
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APPENDIX A = PTEST FUNCTIONS (Continued) 


PTEST(2): Leading zeros detection 
PTREG = # of Leading zeros in PTIN (1G coded as 10198) 


0 if PTIN = B XXXXXXXX*X 

4 if PTIN = Q@ D X¥XXXKxXX 
2 if PTIN = GG D XXK¥XXX 
3 if PTIN = GOO D ¥XMXXX 
4 if PTIN = 9600 BD XxXXxx 
5 if PTIN = OGGOG D XxxxX 
6 if PTIN = O0G000 D Xxx 
7 if PTIN = G0000C0 D xx 
8 if PTIN = GOQOGGCED oD x 
9 if PTIN = O0COOCCGE bd 
4"A" Ff PTIN = OOODGCCROG 

where 


Ds non-zero digit 
Xs don*t care 


PTEST(3): Undefined 
PTEST(4)3 Undefined 
PTEST(5): Undefined 


PTEST(6): Zero detection 


83 = 1 If o9="p" 

B2 = 1 If D&, Dé, D4, D2, and 0G are all zeros 
Bi = 1 If Digit &-0 all zera 

BG = 1 If PTIN=0 


PIEST(7): Undefined 


PYESTC&: For Intecer OP's 
B3 = f If D9<>G of DE<>G or D7<>0 
Be = 4 If P9<>G or DB<oG 
Bi = 1 If 09=G 
eb = 4 If o6="p" 
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APPENDIX A = PTEST FUNCTIONS (Continued) 


PTEST(9): Stiginificant digit detection 

Test for LOAD MAT routine 
B3,62 = 06 If 1 significant digit in Digit 9-2 (OHGdEOOAD xXx) 
G1 If 2 significant dicits in Digit 9-2 (OGGOGNDx xy) 
10 It 3 siaqnificant digits in Digit 9-2 (COUOQGOGDXx xXx) 
41 If &4 significant disits in Dioit 9-2 (GOCGDXXX xXx) 

OG else (strange??) 
where Ds non-zero digit 
Xs Bon't care 


B1 = 1 Tf Dé=4"u" 
RO = 1 If D&D7=4"0D" 


PTEST(CA): Encoded pass function , 
PTREG = 00 If PTIN<"A" 
= Wau If PTINN4"10" 
= 0 Else 


PTEST(B): Pass Digit 2 
PTREG = B2 


PTEST(C): Trailing zero detection 
PTREG = 10 = number of trailing zeros in PTIN 
(10 coded as 10108) 
if PTIN oocCoGatoGo 
if PTIN D dgG0uc0000 
if PTIN x d GOGCCCoCO 


0 = 

41 = 

2 = 

3 if PTIN = xx bd QO0C0bO 
4 if PTIN = Xxx dD O0G000 
5 if PTIN = XXxXxX D0 00000 
6 if PTIN = XX¥XxXxX D GOOD 
? if PTIN = XXXXXX D GOO 
8 if PTIN = XXXXXxXX D OO 
9 if PTIN = KXKXXXXX D G 
GU a" 4f PTIN = KMKRRXXXX D 


where 
DBs non-zero digit 
Xe don’t care 
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APPENDIK A = PTEST FUNCTIONS (Continued) 


PTEST(CD): Undigit check 
Sign detection 


B3 = 9 Yf 09 = 4™"p" 

Be = If D9 = 4"B" and D8=DO <> G 
B71 = 9 If D9=D2 has undicit 

BO = 9 If D8-D2 has undicgit 


PTEST(E): Pess DG 
PTREG = DO 


PTESTCF): Leading zeros in UA Zone data 
Check UA numeric digits onty (08,D6,04,02,f0) 


PTREG = number of leading zeros in numeric digits 
= 0 if PTIN = XK D KXXXXKKX 
& af PTIN = xX @ X D XXNRXX 
6 if PTIN = xX @ X¥ @ X DO XxXXX 
4 if PTIN = X¥ Gx G@ x GO XK D XX 
2 if PTIN = X 06 xX @ XO X @ X D 
0 if PTIN = xX 0 ¥ 0 ®¥ Oy G x OQ 


where OB: non-zero digit 
Xs don't care 


PTEST(1G): Compute |AF=-BFI 
Input: PTIN = G000 OPAFRF 
Output: PTREG = |[AF=-BF| 
Notes: 4. Inout data in BCD format 
2. Output data in BCD format 
3. If AF indicates a Literal, the actual length of 
literal is used. (e.g. A3 -> 3, AD => 2, B2 => 4 ) 
4. To sinplify hardware implementation, 
it can be assumed that the final tengths of A & B 
are Less or equal to 4"10" 
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APPENDIX A = PTEST FUNCTIONS (Continued) 

PTESTCI1): Undefined 

PTEST(12)3 Undefined 

PTEST(13)3 Undefined 

FYEST(14)3: Undefined 

PTEST(C15): Undefined 

PTEST(16)3: Soft PTEST FUNCTION 

PTESTC17)3 Soft PTEST FUNCTION? 


Followinas are PTEST2 functions which provide orerations across 
40 bits of PTIN and the current value of FTREG 


PTEST(C18): Compare 
B3 = 4 If any zone dicit is zero (e.g. XXORXXXKXK) 
Be = 9 If any byte digit is zero (e.ge. XKXXOOXYXX) 
Bi = 4 If DG=PTREG 
Bu = j If DOO>PTREG 


PTEST(19):s Compare leading zeros 


B3 = @ If PTIN <> 9 
B2 = € If number of teading zeros in PTIN < PTREG 
Bi = 0 If number of Leading 9*s in PTIN < PTREG 
BU = If number of trailirg zeros ir PTIN < PTREG 
PTESTC1A): Undefined 
PTEST(18): Undefined 
PTEST(7C): Undefined 
PTESTC1D):s Undefined 
PTESTCTE):s Undefined 
PTEST(1F): Undefined 
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APPENDIX B = MCACM ERRGR VECTOR DEFINITION 


MCACM ERROR VECTOR DEFINITION TABLE FOR V58@ AS INTERPRETED BY THE °XM* MODULE 


ce nn ie eae a ee oo 

1- Bg a g 82 g g BS | NO ERRORS OR FAULTS REPORTED. 

2>- g g 1 B1-BF B g 41-4F NON FATAL ERROR CAUSED BY XM READ.(SETS TEST CONDITION) 

3- g 1 g B1-8F & g 81-8F ! NON FATAL ERROR CAUSED BY XM WRITE.(SETS TEST CONDITION) 

4- 1 g 5 B1-2F & g 21-2F | NON FATAL ERROR CAUSED BY FETCH.(SETS TEST CONDITION) 

5- 8 & 1 12 g g 52 MULTIPLE BIT MEMORY ERROR.WILL CAUSE DEAD FREEZE. 

6- a 1 g 12 g g 98 MULTIPLE BIT MEMORY ERROR.WILL CAUSE DEAD FREEZE. 

7 1 g & 1g g g 38 ! MULT. BIT MEM ERROR CAUSED BY FETCH.LIVE FREEZE IMMEDIATELY. 

a= 1 g g 12 g 1 38 | MULT. BIT MEM ERROR CAUSED BY FETCH.LIVE FREEZE AT OPLIT BRANCH. 

3- 1 5 1 1g g& 8 78 MULT. BIT MEM ERROR CAUSED BY °OF* PREREAD.LIVE FREEZE IMMEDIATELY. 
1g- 1 g 1 12 g 1 78 ! MULT. BIT MEM ERROR CAUSED BY ‘OF’ PREREAD.LIVE FREEZE AT OPLIT BRANCH. 
Go & 3 1 13-1F g g 53-5F FATAL ERROR.WILL CAUSE DEAD FREEZE. 


12 g 1 g 13-1F g & 93-9F FATAL ERROR.WILL CAUSE DEAD FREEZE. 


13a- Fy g g 13-1F g B 33-3F FATAL ERROR CAUSED BY FETCH.LIVE FREEZE IMMEDIATELY. 

14- 1 5 g 13-1F a 1 33-3F FATAL ERROR CAUSED BY FETCH.LIVE FREEZE AT OPLIT BRANCH. 

15- 1 g 1 13-1F & B 73-7F FATAL ERROR CAUSED BY ‘OF’ PREREAD.LIVE FREEZE IMMEDIATELY. 

16- 1 gZ 1 13-1F g 1 73-7F FATAL ERROR CAUSED BY ‘OF’ PREREAD.LIVE FREEZE AT OPLIT BRANCH, 
Po a g g 1 11-12 a a 51-52 FAULT CAUSED BY XM READ: INTERRUPT AT OPLIT BRANCH. 


i= g 1 & 11-12 Bg gz 91~32 


! 
| 
I 
t 
I 
! 
! 
' 
! 
| 
i 
{ 
| 
| 
1 
J 
| 
| 
| 
i 
1 
| 
{ FAULT CAUSED BY XM WRITE.INTERRUPT AT OPLIT BRANCH. 
! 
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AFPENDIX B = MCACH ERROR VECTOR DEFINITION (CCcrtirued) 


24- 1 g 1 11-12 8 g 71-72 FAULT REPORTED FOR PAGE 3. INTERRUPT AFTER EXECUTING PAGE 3, 


| 
19- 1 g g 11-12 g & 31-32 1 FAULT CAUSED BY FETCH.NO ACTION.(WILL BE HANDLED BY ‘'OF’) 
1 : 
| 
25- 1 g 1 11-12 g 2 71-72 | FAULT REPORTED FOR A FUTURE PAGE.INVALIDATED BY A FLUSH, 
| 
| 
2i- 1 g 1 11-12 1 g 71-72 | FAULT REPORTED FOR PAGE @.INTERRUPT AFTER EXECUTING PAGE @. 
! 
| 
22- 1 g 1 11-12 2 g 71-72 | FAULT REPORTED FOR PAGE 1.INTERRUPT AFTER EXECUTING PAGE 1. 
| 
! 
23- 1 g 1 11-12 4 g 71-72 | FAULT REPORTED FOR PAGE 2.INTERRUPT AFTER EXECUTING PAGE 2. 
| 
! 
| 
I 


Y- F/C = FUTURE/CURRENT BIT INDICATOR --> (NAME ON CHAIN = FUTCURER) 

2- XMW = INDICATES TAG RETURNED IS FOR AN XM WRITE --> (NAME ON CHAIN = XMWRITE) 

3- XMR . : a : moe "  " READ --> (NAME ON CHAIN = XMREAD) 

4- ERROR = MCACM ERROR VECTOR -~> (NAME ON CHAIN = ERRORVEC) 

S- FLT = FUTURE FAULT INDICATORS --> CNAME ON CHAIN ® FAULT) 

6- NTY, = NOTRY FLAG,IF ON ,XM IS NOT RETRYABLE ~-> (NAME ON CHAIN = NOTRYA,NOTRYB 2 COPIES) 
7- MCERR = COMBINATION OF THE FIRST FOUR FIELOS --> (NAME ON CHAIN = MCERROR) 


{ XMW | XMR | F/C | ERROR | = | MCERROR | 


8- ALL LIVE FREEZES MENTIONED ARE REFFERING TO FUTURE ERROR BIT IN THE ‘LIVEFRZ* REGISTER. 
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INTERNAL FBUS AND RBUS CONTROL BIT DEFINITIONS 
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APPENDIX C = 


INTFEUS DEFINITION: 


IFBUST FIELD 
DESCRIPTION 


= om on ont eo me om a see 


CREG FIELD (BIT #) 


ARRAY RESIDENCE 


IDATACOC: 06) FP@4 SLICE Q CREGB(046:046) 
IDATA(O2:01) FPG? SLICE G CREGB(048:047) 
IDATACG5:03) FPG7 SLICE 0 CREGB(051:049) 
IDATA( 06:96) FPQ@1 SLICE 1 CREGB(052:052) 
IDATACO?7:07) FPQ7 SLICE 17 CREGB(053:053) 
IDATAC16:08) FPQ1 SLICE 1 CREGR(056:054) 
IDATAC 71311) FPG? SLICE 1 CREGB(085:085) 
IDATAC12:12) FPQ? SLICE 2 CREGE (0862086) 
IDATAC17:13) FPOY SLICE 2 CREGB(O91:087) 
IDATAC18:318&) FPO4 SLICE 3 CREGB(G92 2092) 
IDATAC19:19) FPQ7 SLICE 3 CREGB(079:079) 
IDATAC 20220) FPQG@1 SLICE 3 CREGB (0992099) 
IDATAC21221) FP@1 SLICE 3 CREGB(100:100) 
IDATAC 22:22) FPQ1 SLICE 4 CREGBC101:101) 
IDATAC27323) FPG1 SLICE 4 CREGBC(107:103) 
IDATAC31:28) FPQi SLICE 5 CREGB(114:111) 
IDATAC33:32) FPQ1 SLICE 5 CREGB (1202719) 
IDATA(C353 34) FPQ1 SLICE 6 CREGE (1223121) 
IDATA(39336) FPQ1 SLICE 6 CREGB(126:1723) 
IFLOAD1 FROCTL CREGB(G58:058) 
TFPARITY14 FRQCTL CREGB(084:G684) 
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CREG FIELD 
DESCRIPTION 


QCCNCTFNC C2: 2) 
ECCNCTFENC (4:3) 
ECPRBFUNC (2:0) 
ECPMBFUNC (3:3) 
ECPMAFUNC(OG:0) 
QCPRAFUNCC3:1) 
QCLITADRIG: 0) 
OCLITADR (13:1) 
OCLITADR(6s2) 
OCLITADR(727) 
QCMSADSEL(1:1) 
Q@CLUFUNC(0:6) 
GCLUFUNC (121) 
ECMSDCMPREH 
ECPTFUNC(4:0) 
G@CSPCADR(3:0) 
OCSPBADR( 1:0) 
QCSPBADR(232) 
OCSPAADR(3:0) 


PMBSEL (4:1) 
QCLITSELK 
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AFPENDIX € 


= INTERNAL FBUS AND RBUS CONTROL BIT DEFINITIONS 


IFBUS2 FIELD 


DESCRIFTION ARRAY RESIDENCE CREG FIELD (BIT #) 
IDATACG:6) FPQ2 SLICE Q CREGB (0292029) 
IDATAC1:1) FPG@2 SLICE U CREGB(O78:078) 
IDATAC2:2) FPQ2 SLICE QO CREGBC417:1717) 
IDATAC323) FPQ2 SLICE O CREGB (0442044) 
IDATA(4:4) FP@2 SLICE 9 CREGB(062:662) 
TDATACES5) FPG@2 SLICE 14 CREGB(064:063) 
IDATAC 8:7) FPQ2 SLICE 1 CREGB( 0722071) 
IDATAC9S9) FPQ2 SLICE 1 CREGB(O98:098) 
IFLOAD2 FROCTL CREGB(057:3057) 
ISHOVE FRQCTL CREGB(198:108) 
IDATAHIT FROCTL CREGB(034:034) 
TOPTIMAL FRQCTL CREGB(035:035) 
IFCPRTY2 FROCTL CREGB(033:033) 
IFPARITY2 FRQ2 SLICE Q/71 CREGB(U45:045) 
IFADR FPQCTL CREGB(C32:030) 
CIFBUST/TFBUS2) 
TFPADR FPOCTL CREGB(110:109) 


CIFRUST/IFBUS2) 
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(Continued) 


CREG FIELD 
DESCRIPTION 


QCAUFUNC(G:0) 

QCMSADSEL (0:0) 
QCSPINSELH(C 2: 2) 
Q@CCNCTFNC (O30) 
Q@CRELSELH(O:0) 
QCROLSELH(2:1) 
Q@CROSPADR(1:0) 
OCLUASELK(131) 


OCPMBSELK(O:0) 
QCPTSELK(O:0) 

QCAUBSELH(1:1) 
QCAUBSELH (2:2) 
OCAUBSELH(O:6) 
Q@CCNCTFNC (C1319) 


Q@CAUFUNC(3:1) 


QCPTSELH(2:1) 
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INTERNAL FBRUS AND RBUS CONTROL BIT DEFINITIONS 


(Continued) 


TRBUSC FIELD CREG FIELD 
DESCRIPTION ARRAY RESIDENCE CREG FLELD (BIT #) DESCRIPTION 
ITAG(432) FRQCTL CREGB(110:168) OCPTSELH(2:0) 
ITAG(1:0) FRACTL CREGB(035:034) QCAUBSELH (2:1) 
ITAGFRTY FROCTL CREGB(033:633) QCAUBSELH(G: 0) 
IDATVALID FROCTL CREGB(H312631) Q@CAUFUNC(C 232) 
TERRVEC(4:4) FROCTL CREGB (O30 2030) OCAUFUNC( 131) 
ICTLPRTY FROCTL OCAUFUNC{333) 


CREGB(O32:032) 


NOTE: Internal FBEUS is enabled by INTC#D=08. 
Internal R@USC is enabled by INTCKRDHATA, 
IFCFRTY2 is parity over ICGPTIMAL, IDATAHIT, ISHOVE, IFPADR. 
ICTLPRTY is parity over IERRVEC(4:4), ITOATVALID. 
ITAGPRTY is parity over ITAG(O), ITAG(1), ITAG(2), ITAG(3). 
The usage of IRBUSC and IFBUS(1/2) must be mutually exclusive 
for correct operation. 
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APPENDIX D = MASS STORE ECC/SYNDROME 


ee ee ee ee 
SSS Saas sae ae SSE eS 


eo ee we os ee ce ot ee 22 ae Gm om Em ae em a om EP Boe ant oo om me oe oe Oe a Gy ee EN ee oe oe OD ee oe ee oe on es Oe ey oe om + 


Notes H6-HG are the Syndrome bits. 
P39=D00 are the Data bits. 


| SYNDROME | | 
| { BIT IN ERROR | 
{H6 H5 #4 H3 H2 HT HO CHEX) | | 
[Seseeee sess eeseeenses=ssss=55 | morn ote cee ete comer emer es eeerenseenaas | 
}o x ¥ M XX xX 4 [oo oe { Double bit in error | 
IO yx KX KX & 4 & fH { Double bit in error | 
1o -x xX xX 4 X KX fo =e | Double bit in error | 
}6 x x 4 K KX KX Jf == | Double bit in error | 
{Go x tt * ¥ KX KX | = { Doutile bit in error { 
{io 4% x KX xX xX | =e ] Double bit in error | 
{i G6 @ @vV Gi f 471 | HO is in errer j 
11 6 G6 @ © 1 6 { 42 | Hi is in error | 
{t €@ © @ @ 41 4 | 43 | DO is in error I 
11 6 6 0 1 0 0 { 44 | H2 is in errer | 
11060 4 6 1 6 4 | 45 | D1 is in error |] 
14 @ @ 6 41 1 GB | 46 | D2 is in errer | 
f{iogoe 14 74 I 47 { 03 is in error | 
{71 6 @ 747 0 60 @ (Ct 48 ( K3 is in error | 
11 606 60 171 0 0 14 | 49 | 04 is in error | 
11 G6 @ 4 G 4 0 | GA | DS is in error ! 
Pe & &£ & & & & | & | * | 
Je * & & & & *& | & | * | 
(7 6 @© 4 4 4 4 | 4F | D10 is in error | 
;1 6 1 4 8 O G@ { 50 | H4 is in error | 
(10 1 6 6 0 4 | 51 | b11 is in error | 
| t @ 4 @ @ 7 8 | 52 | Di2 is in error | 
} *¥ * * wa &* ke & Jk | * | 
|e *& &* & & &€ & fo & { k | 
11 0 4 4 4 4 4 =| SF | P25 is in error | 
(1% 60 86 G6 0 @ { 66 { H5 is in error | 
i116 6 6 @ 4 | 61 | 026 is in error | 
ae Ae a OS A ee | D27 is in error { 
[| *# 4 & &* &# & & | & { * | 
J a & * & & & & fo & | * | 
11 4 8 4 4 1 @ | 6E | 039 is in error { 
J *& * & &* & * % [XX | xX * % these codes 6F-7FI 
[ * * & & kw we | XX | xx * % will never happent 
11 0 6 6 09 6 9 | 40 | H6é is in error | 
}o e@ 0 6 0 0 0 |{ GO | No bit in error | 
| | | I 
| | { | 
{ { | { 


* Denotes continuation of the seouence, 
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APPENDIX D = MASS STORE ECC/SYNDROME (Continued) 


ee ee ee ee ee ee 
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H5 H4 H3 K2 Ki HO 
AQQ tee wen een eee eee eee eee eee meme eme eens kkeooce 
AQ1  ~nn rece ne ere eee ee eer em eee te ewe eee em kkoemaewmen cone 
- PQQ wee neem nce e nen ene e ene ene eeenerenn thereon kkoome 
AQQ were ceee sere eee mene seecae kkoeame mame soe een mom 
= POL seseeeneee eee eee ee eee oes emam Kk es ere kkeooee 
= PGQ2 «see en en eee ee ene ee mee ee ema He oe ee or oe kk wee cme cr ewoee 
DU5 oo see eer ee meee eee ee eee eae ese or PS 
AG3 wee ere ese ence esaaern t toc es ese wm ema sem meee eae ame ae 
= PQ4 secrcee enn eeeeceesen t feemeeacm ean aaa ee em ktheoaae 
- DQS see eee eee ewe meee nee tkeocoe enema mason Rkeceeoeesence 
= DQG weacescona son mo ee eee ae me tk tee ee eee wee ee em kaw eecee kkeoee 
EW A ee Mf em ce os es Sane ae ae eee 
POR seeseeneereeseeeaae kkooooae ee eon t toon 
POQ ea ce meee een eee ene= Hk towocoas Rkew econ k ket omer eesone 
DIG eee ewe meee ee meee aoe Fe A ae 0 cor om oo ee Mok oe ote kkooesee tkomae 
AG4 «sssece2ecce A Kew ean ae eee oe ee 
-~ P11 aaennencann k kor een me On Ome ee tkewwe 
= P12 qsesesecnoaa $e ee ee ee oe rt oo es tkoame cera n same 
= D130 eeenccenenn We I co car co an an sO thaeaane kiewoece 
= P14 waeenceece= kk wow eee caw aera Akeowamewe seems 
= P15 ««e238ccane FOR a coe es ee eo ee 1 oe ae ae one om a oe oo ae tkmoee 
~ D16 «seeeeenoee ee Ke ee os coy ae om me FA oe cr eo om a 0s st om a wo 
a 017 Seem ome e eee ee ee fee mn ey or os ae % mo or kikeone 
= C18 seesecenene Hee ee ee oe He kee A a oo ct em oe So me ae em om oe om mm em ec no eo om 
a Ds oe kee cr 1 so 8 Oe ee em me kkoome 
o DP ee ee oe cw tre ec we a ts 0 em ae os non cae oem 
= a woeoce ft foo mae a eee re £ te ee 
= D220 see eeeewercen kk owe wee pe oe © ce co eo te oe oe ee a 
= a ef. He ree om an mem om Hee eee co nce eo em a om ma oem om ew 
= de, rr He Xe co eo a koe oo Do oe en oo as on oo kkeoe eee moea eee 
= D259 wee eeew meen Se 2 kKkeooe 
AQ5S seek ke we ne mee ee ene ere meme meen eee momen meee eee sens 
I kkeeen 
027 weet teen eeseresese scene scene ee oe kkeoanmoese os oo 
= P28 seettoeweeeneeee cease aca mae om mn om em oe en 0 ce tkmoem eee kkoooe 
= DP2G csckkewenwenca foe om can eam oe om om am ft fo Hp 00 seo eomiaee naan wa Om em eS em a mem 
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APPENDIX D = MASS STORE ECC/SYNDROME (Continued) 


XM MASS STORE ECC CALCULATION 


see me ee eee ee ee ee ee eee ee ee ee ee we i 
ne 


H5 H4 H3 He H4 HO 
oo D3Q seek tee nee es ecoeaseeeeeoes= Se octet 
- ee eo tkecoeee Ce 
- B32 seek keee een ee een ee seme eeee Kkoomeoe tkeaomae tem 
= D335 eee tke ewe ene ewe kh te eee nme meee oem ee mon ene 
= D34  ss-ktte ee eswecene eens Kh keene enema ce eee me he 
= D355 otek keme eee ween ones tkeome cane ereoce Kee mame = ooo 
= D36 wm ekke wwe eee eeeee= tkewooaae ew eementkowoeoe owkkoote 
= DP3f cewek keomee meee ere kkeowowoen= the cor ere meee ee comme 
= B38 seek kee eee some mk te ee othe oseeromeeae fk oooe 
- D399) ee H tke ween eee theorems those en sk kom eee rea mame 


NOTESs -During ECC generation, A5~AQ are equal to 0. 
“During ECC checking, AS“AQG are equal to H5-HO0. 
“In addition to H5-HO, there is an H6 bit, that is the 
earity over H5-HO and 039-000 (46 bit parity). 
“Dashes in the Leftmrost column identify the data bits. 
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APPENDIX E = MEMORY REQUESTOR TEST BUS CONFIGURATION 


oem et eee ee eee ee ee ee we eS ee ee 
SaaS Sst aSsSeSli ate estes Sf esl e Sass ees ese eaea ales 


the following table will summarize the configuration of the 
Test Bus (CTBUS) as it epplies to both REAM slices. 


ACTUAL TBUS REAM SLICE SIGNAL 
BIT NUMBER SIGNAL NAME (LS/MS) SOURCE 
6 GEMPTY Ls REL 
1 RBOPQSEL LS RECTAG 
2 LDICMD LS RELM 
3 RSTICHOD LS REL 
f REQ_BUSY LS RECTAG 
5 LENCNTDON Ls RECTAG 
6 LPCSEL LS RECTAG 
? L_WRITE LS RECTAG 
8 READREG is RECTAG 
9 LOLENBUF Ls RECTAG 
10 AUFNC Ls RECTAG 
11 WRITE Ls RECTAG 
42 LDLSDADR Ls RELM 
13 NLSDDN_ LS RELM 
14 NLSDUP_ Ls RELM 
15 AWRQST Ls RECTAG 
19-16 ADLS D4 3:0) LS RELM 
21-20 REGSL(4:0) rS RECTAG 
22 DAT_PRTY MS REWAU 
23 EN_REWAU MS REWAU 
24 SYSFLUSH KS RECTAG 
25 CMDPRTY Ss RECTAG 
26 SELINLEN WS RECTAG 
27 TESTMODE KS REWAU 
28 LDLENREG MS RECTAG 
29 NOCMD WS RECTAG 
30 LDADREG "Ss RECTAG 
34 SELINADR KS RECTAG 
32 GO CCONSTANT) MS socene 
34-33 3 (CONSTANT) MS woeeee 
35 AWRQST NS RECTAG 
38-36 TEOUTC(2:0) KS RECTAG 
(TAG COUNTER) 
39 OPCOMPLT MS RECTAG 


Nete: Signal name sources can be found throughout the Memory 
Reauestor functional srecifications. Refer for 
exolanation. 


ee-=-UNISYS Prior Written Consent Reauired for Disclosure Of This Data==-G0000390 


UNISYS CORPORATION teem eset em me en eeeeeeonene + 
ENTRY/MEDIUF SYSTEMS GROUP | 
PASADENA DEVELOPMENT CENTER | vS50Q EXECUTE MODULE (XM) 

| 
UNISYS fos een cee eeennccee meee ee enemewe sneer ee ecen 
CONFIDENTIAL ENGINEERING DESIGN SPECIFICATION Reve. B Page 224 


APPENDIX Fo = FETCH/SYSTEM FLUSH DETAILS 


ee ee ee oe 
ee 


The following is a list of registers that get initialized 
to the indicated values during a FETCH/SYSTEM flush. 


FETCH flush will initialize the following registers: 


XM PAGE POINTER CECXPFPAGE) initializes to 3 
OPGA VALIO FLAGS CECOPQAVALIO) <initializes to G 
OCP@B VALID FLAGS CECOPGBVALID) initializes to 9% 
PATA HIT FLAGS CECDATAHIT) initializes te @ 
OPTIMAL FLAGS CECOPTIMAL) initializes to 0 
PAGE VALID FLAGS CECFPVALID) initializes to 6 
FUTURE FAULT INDICATORS CECFAULT) initializes to G 


SYSTEM flush initializes the following registers in 
addition to the ones specified above under FETCH flush. 


MCACM ERROR VECTOR CECERRVECTOR) initializes to 
FAULT OVERRIDE FLAG CEDFAULTOVR) initializes to 6 


NOTES: RBUS@ read pointer CECREGADR) and RBUSQ VALTD FLAGS 
CECRBUSQVALID) are not initiatized during any of the 
flushes. It is the responsibility of the microcoder 
to assure that there are no more outstanding reads 
in the queue. 


FAULT OVERRIDE FLAG CEDFAULTOVR) is the only flaaq on 
the XM Data Card that cets initialized during a System 
Flush, all the others reside cn the XM Control Card. 


A timing diagram for SYSTEM flush follows. 
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APPENDIX FO = 


CLOCK enema nnn nnn nn nnn en >I | | | _| ! 
\7 Nf RRA 
/ flush 
XM CREG --------------- > 1 PNG Ge) ns Et 
(ECCREG) 
I flush 


: AWBUS FLUSH 
{} CEDSYSFLUSH) 


i STAGING REGSTR. 
4 CECSYSFLUSHA) 


‘1XM PAGE POINTER 
“ CECXMPAGE ) 


' DATA HIT FLAGS 
» CECDATAHIT) 


Timine disaraem fer FETCH flush is 


FETCH/SYSTEW FLUSE DETAILS (Cortinued) 


| 
! flush I 
I 
xmpage = 3 


xmpage = n / 
JN 


\7 
datahit =n / 
/\ 


datahit = & 


icenticeal. 
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APPENDIX G = FREEZE CONTROL OITAGNOSTIC MODULE 


FEATURES: 


- Altows the disabline of the following errors reported to 
FRZCTL4s: 


j= FPQ2ZERRI, FPQZERRO. 

2- INTPERR1, INTPERRO, 

3- Ali data path retated errors. 

4- FROCTLER Cby setting FR@ERRDIS). 

5- ALL dead freeze canditions (by setting DFRZDIS). 


- Enables the monitoring of all the error conditions 
feedino FRZCTL4. 


- Enables the monitoring of all live freeze signals. 
= Altows the cisabling of ali live freeze conditions. 
- Allows the disablino of ali dead freeze conditions. 
- Allows monitoring of some internal FRZCTL4 states. 


= Allows the disabling of the SPFWE regardless of any 
Live/dead freeze. 


- Allows forcing the X¥ module into a dead freeze state 
for a couple of clocks and then waking it up. 


- Attows forcina the X® module into a tive freeze state 
for a couple of clocks and then wekino it up. 


= Helps isolate the source of the errors earrivine in 
FRZCTL4. (whether XFC or XMD) 
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APPENDIX G = FREEZE CONTROL DIAGNOSTIC MODULE (Continued) 


OPERATION: 


The diagnostic module accepts commands via a "TEST CODE®, 
This code will eventually provice the microcode with a 
PFREEZE CODE®. 


The "FREEZE CODE* will relay the status of the recouested 
signal or will transmit the sionals themselves to the data 
path where microcode will be able to branch on. 


The following is a set of tables that assist the coder to 
write the necessary code to test the XM freeze logics 


TO LOAD A * TEST CODE®: 


1- INTCHD = OD | 
2> ROCMD = 9D | toad enable 
Z=_ RQSPADR=-4 = 1 | 


TEST CODE BiT 
TEST CODE BIT 


4- ROSPADR=-G 4 | 
3 | 
TEST CODE BIT 2 { 
1 ] 
‘f) | 


5=- PMBFUNC=$2 
6é- PMBFUNC=2 
77> PRBFUNC=1 
&= PRBFUNC=0 


TEST CODE BIT TEST CODE 


TEST CODE BIT 


6 MM ot tt OM 


NOTE: -No other combination of load enable will load the 
TEST CODE. 
-The desired TEST CODE must be present along with a 
load enable simudtanecusly. 


TO RESET A "TEST CODES 


T- INTCMD = GE _| clear "TEST CODE! 
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APPENDIX G = FREEZE CONTROL DIAGNOSTIC MODULE (Continued) 


TABLE OF *TEST CODES*® AND THEIR FUNCTIONS? 


oo a & GD OD om oP om em as o> Om we GE oF GE Ee OK EE mS oS Ge es oe GD Ge Ge ee es ee Gr a SS oe en oe 


TEST CODECHEX) FUNCTION FREEZE CODE(birary) 

ee eee te that ae a es ote he Saran Dont hae Al EE Sh oR se te 
i- OG NO OPERATION 0006 | 
Batten a aaa Die asthe al ae hk Serene kag a) ee ie Be Dt Cae 6 es Nese ae 
2- G1 MONITOR ANY SEQ1 ERROR 1OCIGCOFFI/110100N) | 
Fe LS ON ACI ORL OO TEN ALT ee NE SPST SR ERAT STI OO Oem SCT rT APIA EROS EY DEEN ee SECT metre ae Is a 
3= G2 MONITGR ANY SEQ2 ERROR 1010COFFI/1107(0N) | 
4- 03 MONITOR ANY FPQ2 ERROR 101CCOFF)/110100N) | 
re teh a A ie acral iret Si es id ea A ie ee te Ne 
5= 04 MONITOR ANY INTRPT ERROR {O1CCOFFI/110100N) | 
ip SS he a Fe See ame a la te ace nN Neh eh ek ns ee ac eal 
é= 05 MONITOR TIMER ERROR (C1OCOFFI/110100N) | 
Jeet eww ise heletncoeebaweeewswelLaecewie Sebeuacstucdcess cusses s 
7- O€ MONITOR FROCTL ERROR 1U1GCOFFI/1101°00N) | 
Sa a a aa | 
&= 07 RONITOR YECERROR VEIGCOFFI/110U100N) | 
oes ea Gh cigs ag tte gaa cha Sic pa ee Se gece eee a oe a 
ge G8 MONITOR ANY PMUX ERROR VOIOCOFF)/1101(0N) | 
PAPUA so AI Ie ory I cao CEN) SR ret re NER TED ea NOR OREN Pe, ROR ee SO RAN Ee een ERAN EO NY ath SOR NRO 
id- 09 KONITOR ANY REWAU ERROR 1G10(OFFI/110700N) | 
at Slt Nate ca sh I at ae es a a a aE ae Ee A 
11- OA MONITOR ANY REAR ERROR 1G10(OFF)/710700N) | 
as SOc A dy in ee NN a ar a cat ag SIE Ete SO Meet a ar aha | 
] 

12- OB MONITOR RECTAG ERROR 1CIUCOFFI/110100N) | 


se 2 ete Dem ee ee eee ts ee eee ee ee eee ee eee we ee ee ee ee ee ee eee ee ee eee 
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APPENDIX G = FREEZE CONTROL DIAGNOSTIC MODULE (Continued) 


TABLE OF "TEST CODES* AND THEIR FUNCTIONS: 


TEST CODEC HEX) FUNCTION FREEZE CODE(binary) 

Sek de es eas SA ee et eh et ae ae eee a Ae eee ce Na Re se ' 
13- OC MONITOR RELM ERROR 1O1N(OFFI/T1G1CON) | 
Fees eS eh De iS eee OE et te nS Se ee ad 
14- OD MONITOR FETCH ERROR TOVOCOFFI/11G1(0N) | 
a ae aN aN Sct te aR Eee oa Se ar ee eres AD 
15- OE MONITOR ANY DPATH ERROR 1C10(OCFFI/110700N) | 
ee re ce Stee Rot ee ee ha ek a ee el A ree ned al 
16= CF MONITOR CREGEROR 101G(OFF)/190100N) J 
SEINE ERS SRT TEN MEET AT RTEE SEOUL eee Sy SR CNSR E AED ESI AEE SRE Oe NE RTE Oo me 
17- 14 KONITOR EPROKALT 1O1GCOFFI/110100N) | 
Sia 3i gamba CUS Ue = Ed SOLUTE AL LSE SRE SE EA 
18- 11 MONITOR FUTURERR TCIGCOFF)/110700N) | 
en ee Na ae OS RE eee NE RNC RI IEA RRM PO NIeN TREES MNCS SEN Re RER ne es aA et 
19- 12 FONITOR ENGFRAGE 1010 (OFFI/1107 (ON) | 
patie atieare Shesn se atl renee ae ees eile Moe Set i eke al i A ae yb 
20- 13 MONITOR ENORDATA TOUOC OFFI /1970100N) | 
a al ea tact eee eee ey Behl ehh tO IR ire ca i oh a ete et asks ellen, Mea cved | 
| 

21- 14 MONITOR AWISBUSY 1G10COFF)/1101(0N) | 
A LD A aE, IMATE eRe TEE CO CE Peiecntietind ater ore Real ee nee IPA See EO eS Pk PME AR Se I oe eee 
22- 15 MONITOR OK2STOP 1010(OFF)/110100N) | 
eee a? WR eRe er ee RETIN Tey MN ae KLE RIT FYE SNE er a Pe RE AE ER AE ee SRN SEIN Per RE CO RAP RAE 
23- 16 | REPORT STATUS OF: OK2STOP/NOFPAGE/NORDATA/AWBUSY | 
Sa ee ee ee ee 
24- 17 PONITOR ETIMEOUT {OINCOFFI/170100N) | 


mp ee eee eee ee eee eee ee eee ee ee oe ee ee 2 ee ee ee ee ee ee 0 ee ee ee ee ee ee ee 
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APPENDIX G = FREEZE CONTROL DIAGNOSTIC MODULE (Continued) 


TABLE OF "TEST CODES" AND THEIR FUNCTIONS: 


TEST CODECHEX) FUNCTION FREEZE CODE(binary) 

ih ast I Se ete ES os ny Ss ele ch at ee On Su Natt gts nh es 

25- 18 FORCE A 2 CLOCK DEAD FREEZE wone | 
peg ciate pte chan BEA oa et NN ens talc nat tl de Mee ator Ant a eke ee Aer te NEE Pet tee | 
| 

26- 19 FORCE A 2 CLOCK LIVE FREEZE teted | 
gS OS pa erat, Sate est et Sia hy SO RA es Se a ee oa ee | 
{ 

27- 4A DISABLE FPG2 ERROR REPORTING ooon | 
eee ere TEND Pe ee EL OR NR am RO ER eA TR Mert eRe REST eR estat ee NE CN ee SRE OF 
28= 18 DISABLE ALL DATA PATH ERRORS weee { 
a RM PRO OR a OE ae NTT SIR TSE REN CE te ORCA RR REEL ae See ee ae CATE ! 
29- 1C DISABLE INTRFT ERROR REPORTING ro | 
aE ome es NORE PELE I NI REPT mS MOE OS Wain (OR VENI Ct 9 MRT EN Te SNe SY See 
30- 1D REPORT STATUS OF: FUTERR/NORDAT/FROHOLD/TCODPRTY | 
ale cael ace ee ce chee Ze So ee ee gee A So ae se th Pe eS | 
| 

34- 1E DISABLE SCRATCHPAD WRITE ENABLE coe { 
es eaten Se th Sa sn en na ee ee Ra ee ee ore ee 
32= 1F REPORT STATUS OFs ERROROK/CREGERR/AWBUSYV/XMDFRZ | 


20 ew oe OY a em me oe ee eo em ee ee oe age OD ee me ee ee ee ee ee ee ee ee ee ee ee ee ee ee a oe 


NOTE: -In case of FUTURERR,NORDATA,ERROROK,CREGERR,AWBUSY & XMDFRZ 
sess the registered outputs ere reported, micrecode has to take 
this fact into consideration. This applies to TEST CODES 1D & 
iF only. 
—-FREEZE CODES with dashes implies that they are not needed and 
they are not known. (don't cares) 
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APPENDIX G = FREEZE CONTROL DEAGNOSTIC MODULE (Continued) 


STATUS OF FREEZE SIGNALS DURING EACH TESTCODEs 


CCOES (01-17) 010) CTF) 
disable: OK2STCPH,EHOLD, EDFRZ,MODNEROK, MODBROKE, FETCHERR, HOLDAF 
ROLOBFPG. 
enable : SPWENCK2/1 (if they are on),XMDERDIS. 


CCDOES (OO) CTA-1C) 
disable: no output signals. 


CODES (1€&) 
Gisable: SPWENCK1/2 


COCES (1&-19) 
Gisable:s FODNEROK,MODBROKE,OK2STOPK,SFRENOKI/2 (Cfor 2 clocks) 
enetle : EDFRZ,EHOLD (for 2 clocks and then disables then) 


18 causes a 2 clock dead freeze. 
19 causes a 2 clock live freeze, 


CGCDES (18) 
intibits the reception of stl X¥D retated errors ty turnino on 


XMCERDIS and janorina all returning X¥D errors. 
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